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Improved Milling Machine. 


The cut presented herewith is of a new | 
milling machine recently brought out by The 
Lodge & Davis Machine Tool Co., Cincin- | 
nati, Ohio. It is made in three styles—plain, | 
hack-geared, and back-geared with universal | 
head and index centers, and embodies feat- | 
ures of construction which are novel and | 
worthy the attention of our readers. 

The spindle bearings are tied together by 
in arch, which is cast solid with the uprights | 
and column, and the front of which is * 
bored to receive the overhanging arm 
for the outer center support. This con- 
struction makes it easy to remove the 
arm when it is desired to do so, by 
simply loosening the two clamp bolts 
shown, The bearing of the arm in the 
arch is 12” in length. 

The boxes are made in halves, of 
bronze, and, instead of the usual flanges 
at each cnd, have a deep rib running 


around them in the center of their 
length. This rib fits tightly into a 


eroove, Which is formed in the column 
and box cap, the groove being bored 
out in the columns and caps simulta- 
neously by specially constructed tools. 
This makes a box which can easily be 
replaced by any one who has facilities 
for doing a good job of simple lathe 
work, as the entire outside surface of the 
boxes can be turned off without revers- 
ing the arbor in the lathe, and thus the 
wignment of the spindle restored at any 
time. Each box is adjusted by means 
of a of 
above the cap. 


screw large diameter placed 
The cone pulley is placed with its 
smallest step towards the front, in order 
to allow bringing the bracing for the 
main bearing support as close as possible 
to the box, and thus secure the greatest 
rigidity. 
and the bearings are 44” and 34” long. 
The table has a vertical movement of 
15’, and the top of the table can be 
raised to the height of the spindle center. 
The saddle has 5" of motion to and from 
the column, and it can be clamped solid 
the knee the 
shown at the right hand side of the sad- 


The spindle is of forged steel, 


to by means of screw 
dle, thus obviating the necessity for dis- 
turbing the gib screws, and also being 
more convenient. 

All three movements of the table are 
effected by the same hand-crank which 
tits onto either of three squared shafts 
which are grouped together in a con- 
venient place, and the crank handle can be 
clamped onto them when desired, 

Instead of the 
of the table, there is under it, and 
of 
long and 4 


devices for the feed 
the 
the saddle, a bronze screw, 12” 
in diameter. The threads of 
this screw engage with spiral teeth, which 
are hobbed out in the bottom of the table, 
and extend along it from end to end. 


usual 
in 
center 


3y this means a strong feed mechanism is 
obtained, and the thrust is brought as close to 
The train 
of gears for revolving this screw, and thus 
feeding the table by hand, is distinct and 
from the train used for 
and, when moving the table by 
hand, one revolution of the crank gives a 
of just one inch to the table. 
This construction admits of a table of any 


the top of the table as possible. 


separate 
feeding, 


movement 


power | 


| desired length with a feed the entire length 
of it, and it can be taken out at either side | 


of the saddle without removing or disturb- | 
ing any other part. The table is 6}'’ wide and 
32” long. | 

Motion is carried to the feed train by 
means of the well-known universal joints, 
and the feed is tripped automatically in 
either direction. All gears and other feed | 
mechanism are covered by shields, to exclude 
chips and dirt. 

The machine illustrated is driven by a 3” 
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belt, the largest step of the pulley being 11” 
diameter, The plain machine (without back 
gears) is driven by a 34" belt, the largest 


step being 13” diameter. The machine 
weighs 2,000 pounds. 
ape 


We notice an attempt in some quarters to 
discredit Labor Day as tending to foster class 
distinctions, Of all silly things, this is es- 
pecially silly. Labor is a good, honest word, 
and there isn’t the slightest objection in the 
world to doctors, lawyers, ministers, and 
those splenetic editors who object to call- 
ing things by their right names, ‘‘ joining 
the procession” on Labor Day. The idea 
|of holiday exercises in which all are at 
liberty to participate breeding class distinc 
|lions is too absurd to be seriously con 
sidered. 


Foree, Motion and Work. 


By PEDRO. 





FIRST PAPER. 


The object of this and some of the follow 
ing papers is to discuss the questions relating 
to the subjects at the head of this paper in 
such a manner, if possible, as to bring them 
within the comprehension of the ordinary 
mechanic and enable him to solve such prob 








LING MACHINE. 


lems, relating to them, as he may ordinarily 
meet with in his business. 

What is force, what is motion, and 
is work, when considered from a mechanical 


what 
standpoint? These have always been per 
plexing questions to thestudent of mechanics, 
if we are allowed to judge from past expe 
rience. In appealing to the professor for 
explanations of some of the vague terms used 
in text books, the student is often disap 
pointed, and left in the dark by hearing a 
reiteration of meaningless terms as 
quantity of motion, momentum, 
moment of inertia, ete. As a definition of 
inertia, the first law of motion is repeated to 
him, which is based upon a general property 
of matter. 
tia, where the term inertia is used as a defi 
nite and measurable quantity, but when, 


such 


vis viva, 


Next he hears of moment of iner 


OFFICE, NEW York, AS SECOND CLASS MATTER. 


where and how “inertia” has changed from 
a general to a definite property, he is not’ in- 
formed, He is told in a dignitied manner 
that the moment of inertia of any body is the 
product of its mass into the square of its 
radius of rotation; but why this is so, and 
what law leads to this rule, remains an un 
known quantity in the sludent’s mind, to be 
disposed of in the best way he may be able 
to contrive for himself. 

The natural orderin which the phenomena 
take place is, as stated in the title, viz., first 
we have force, then the 
result It would seem, then, 
that this would be the natural order in 


motion, and 


is work, 
which the three main subjects should be 
discussed ; but the first of these, foree, 
itself 
upon 


is a function depending partly 


value, hence the 
subject will be better understood by the 


motion for its 
student if he will follow us in this order; 
and third, 


We will, then, take up as our 


first, motion ; second, force ; 

work, 
first subject, 

MOTION, 

Motion, 

general term, meaning simply the op 

Any body, asa ball, for 


as every one knows, is a 


posite of rest, 


example, is at rest while it does not 
change its position in reference to the 
earth ;* that is, while the distances of 


the ball from any three points, fixed on 
the earth, and not in the same straight 
We 
points because it takes at least three to 
fix the ball. 
change its position any number of times 


line, remain the same say three 


For example, the ball may 


and still remain a tixed distance from 
ene point as long as it remains on the 
surface of a sphere whose center is the 
point itself. Again, the ball may remain 
a fixed distance from cach of two points, 
and still occupy any number of positions 
on the circumference of a circle whose 
the 


passes through the two points, and its 


center coincides with line) which 
plune being at right angles to the line. 
There be of 


chosen on this line, which will always 


can any number points 
be the same distance from the ball, no 
matter what position on the circle the 
ball may occupy ; but if, in addition to 
any two points on this line, we choose a 
the 


of 


third one not on this line, and fix 


distance between the ball and each 
then there is but one 
When 
the 


does not 


these three points, 
position nat the ball can occupy. 
fulfilled, then 
it 
When one, two, or all three of 


these conditions are 


ball is said to be at rest, or 
move, 
the distances are continually changing, then 
the ball is said to move, or to be in motion. 
The fact that the ball, or any body, is’ in 
motion, gives us no knowledge of the motion 
beyond the fact that it is notat rest. In order 
the 


we must knowin what kind of a path the ball 


to gain a definite knowledge of motion 


moves: that is, whether it movesina straight 
line orin a curve ; if acurved line, what kind 
of a curve? Second, we must know in what 
direction the ball moves, and third, how fast 


does it move The first two questions are 


easily answered in any given case, To an 
swer the third—how fast does it move ?—we 
must know the distance the ball has moved 


We will not consider the motion of the earth, 
and reduce our discussion to points of absolute rest, 


nor will we consider any other scientifie refinements 


whichare not usually taken into account in practice 





©) 


~~ 


in its path, and also the time it occupied in 
moving over that distance. 


| 


For example, 


we would not feel much enlightened if we 


were informed that a passenger train and a 


stage coach have each 
moved or traveled from 
Boston to Albany, a 
of hun- 
dred miles; but if we 
are informed of 
the length of time re- 


distance two 


also 


quired for each to travel 


this distance, then we 


have idea how 
fast each has been mov- 
ing. We would 
that the which 
traveled the distance in 
the shorter time 
moved the faster sy 
dividing the distance by 
the hour 
occupied in moving 
same, we get 
of miles 
one hour. 


some 


Say 


one 


has 


number of 


over the 
the number 
traveled in 
If the train was four 
hours, and the 
coach twenty-five hours 
in traveling the 
tance, then the former 
traveled fifty miles in 
one hour, and the latter 
eight miles in the same 


stage 


dis- 


time. This is the usual, 


and the best way of 
comparing motion, viz, 
by the distance the 


body moves in one unit 
of time, as one hour, one 
minute, or one second, 
as the may be. 
This distance is called 
the speed or the velocity 
of the body. Hence we 
have the definition : 
The speed or ve locity of 
a moving body is the dis- 
which it 

unit of 


case 


tance over 


moves tn one 
time. * 

This detinition strict 
ly applies only to wni- 
form When 
the motion is uni- 
form the definition must 
be somewhat modified. 
This will consider 
further on. 

There is no fixed unit 
of time. Sometimes the 


motion. 
not 


we 


hour is adopted as the 
unit of 
times the minute, and 
at other times the 
second, On this account 
the unit adopted is al- 
ways mentioned in con- 


time ; some 


nection with the veloci- 
ty. For example, we 
speak of the speed of a 
railway train as forty 
miles an hour ; the pis- 
ton speed of an engine 
hundred feet a 
the cutting 
speed of a planer as six 
teen feet a minute; the 
velocity of light as 192, 
000 miles a second, ete. 


as five 


minute ; 


If there was only one 
unit in use (the minute, 
for example,) we would 
not have to mention it 
with the velocity. We 
would simply say the 


* About the most 
ingless definition of veloc 
ity in print is that given in 
a book which no 
author’s name. This isthe 
definition: ‘* Linear veloc 
ity is the number of inches 
or feet a_ point 


mean 


bears 


moves 


along a line in a given time.” 


train which 
“viven 


definition, the 
Jour hours (the 


1,056,000 feet, and the stage coach which 
the same distance in /wenty-five hours (the 


time ”’ 


time” 


) had the same velocity 


‘ 








AMERICAN 








|speed of the train is two-thirds of a mile; 
the velocity of light is 11,520,000 miles, ete,. 
the unit of time being understood to be the 
minute. In scientific investigations the second 
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Modern Locomotive Construction. valve R, and the wrought-iron lever 7. T},, 
valve #& rests against the conical seat form), 
on the bottom of the shank. The valve 
made with guides or wings ¢ ¢ extending \ 


By. J. G. A. MEYER. 
wards in the shank for a considerable « 
tance, so as to provide for a bocket for 1] 
screw d, which prevents the valve from tur 
ing, and also, for a bocket which receives t| 
end of the lever 7’; the height at which 1! 
lever 7’ must be placed above the dom« 

generally determined by the height of 1 

‘ab above which the lever 7’ must pass. T) 
disk W is held in position by the stem / 
which is screwed into the hub cast in tl 
center of bowl. An annular opening / 
is left between the disk W and the inner 
face of the bowl. The upper end of the be! 
O is tapped, an. can be set to any desire: 
height on the stem P, and secured in its p: 


HUNDREDTH PAPER. 


Fig. 557 shows a section of the whistle, a 
section of a common safety valve, and a sec- 
tion of a pop safety valve. Another section of 
a portion of the whistle is shown in Fig. 559. 
The whistle consists of the bell 0, generally 
made of brass; the stem P, generally made 

| of malleable iron—sometimes of wrought- 
|iron; the brass bow] NV and the shank M cast 
‘in one piece, the brass disk W, the brass 


sul 








wa 





one 
Hig. 561 


sition by the jam nut U. The outer diameti 

of the bell must, of course, always be a litth 
larger than the outer diameter of the annular 
opening bb. The lever 7 works on the ful 
crum ¢, and it must move the valve R down 





} \ 








Section through A B 





Ry 














Fig. 5¢1la 








wards when a communication with thi 
steam space in the boiler is to be opened, en 
abling the steam to flow upwards in the 
shank, then pass through openings a a, and 
finally flow out through the annular opening 
» 6, and striking the lower end of the bell OQ, 
thereby producing either a deep or shrill 





Oy sound, according to the size and proportions 
of the whistle. 
a: Fig. 560 represents part of the plan of the 


through the valve and 
The size of whistle is designated 
by the outer diameter of the bell; the whistle 
here given is called a 6-inch whistle, and this 
size is the most Common one, used on nearly 


bowl, and a_ section 


fulcrum ¢. 





Fig. 562. 
all locomotives; sometimes a 4-inch whistle is 
adopted for small locomotives running on or 
dinary surface roads. 








Fig. 561 represents another whistle lever, 
B, which is placed in the cab. The rod 
marked V in Figs. 561 and 559 represents 
one and the same rod, which passes through 





























traveled 200 miles in 
) had a velocity of 
traveled 
* given 
1,056,000 feet ! 


hourand the minute are generally adopted in 











According to this) is generally used as the unit of time, while he 


ordinary practice, 


adopt the minute as the unit of time, except 
‘when otherwise stated. ' 





the roof of the cab and connecis the lever 2B 
to the lever 7 (Fig. 559). The lever B work: 
on the fulcrum A, whose shank «@ pass 
through the roof of the eab and is fastened 
there. A plan of the lever B is shown in 
Fig. 561a. This ar 
| rangement of whistle is 
but 
used ; 








exclu 





Wie | often, not 
indeed, 
whistle 
is operated simply by a 
cord, 


sively 








sometimes the 











Fig. 562 represents a 




















2 single bell chime 
uA whistle; * the peculiar 
features of this whistle 

are found in the con 
struction of the bell, 

which is divided into 

three compartments. One of these com 
partments extends throughout the whole 
length of the bell; the second compart 
ment is made somewhat shorter, and the 
third still shorter. The whistle valve need 


not differ in construction from that of any 
other whistle, and can be made to suit the 
taste and experience of the designer, This 
whistle produces three distinet tones, which 
harmonize and give an agreeable musical 





‘wver for 28 Dome 


chord; and when they are used on passenger 
trains exclusively, serve to distinguish the 
latter from These whistles 
have been adopted for passenger service ou 


freight trains, 


several railroads, and are favorably endorsed. 

In Fig. 557 the section A is that of a com 
mon safety valve, which has been illustrated 
in Fig. 551. 
valve, tirst introduced 
Geo. W. Richardson. The openings in the 
dome top for both safecy valves are gencrally 


B isa seciion of a pop sufety 


on locomotives by 


3 inches diameter, but for the pop valve the 
opening is reduced by the brass bushing /, 
making the opening for the safeiy valve 2: 
inches diameter, which is the size of all loco 
motive pop safety valves. The brass bush 
ing L is pressed tightly into the dome top. 
On the top of this bushing a conical valve 
seat Cis foraied, on which the valve B rests. 
The valve is made with wings or guides ex 


In these papers we will tending nearly to the bottom of the bushing. 


* Patented and made by the Crosby Steam Gauge 


Fia. 563. and Valve Co., of Boston. 
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In the center of the valve a hole of consider- 
able depth is drilled, and on the bottom of 
this hole a spindle F’ rests, which fits very 
loosely in the hole. The disk G@, which is 
pressed on the spindle, supports the spring S ; 
the upper end of this spring acis against a 


disk cast to the cross-bar J, usually made of 
brass. On account of showing the valve in 


section, one-half of the cross-bar is cut off, 
and the remaining half isshown foreshortened. 
A full view of the cross-bar is given in Fig 
né67a. The upper end of the spindle F' is 
guided by the cross-bar. Two wrought-iron 
studs, H H, are screwed into the dome top; 
one of these only is shown in Fig. 567. The 
nuts on these studs regulate the height at 
which the cross-bar is to be placed above the 
valve, and thereby regulating the resistance 
of the spring. The set-screw A’ is for the 
purpose of preventing the valve from lifting 
too high. 

When common safety valves are held down 
by springs arranged as shown in Fig. 552, or 
as in Fig. 557, a difficulty presents itself, 
namely, that the resistance of the spring in- 
creases with the lift, and therefore the lift 
will be insufficient, and will not be as great 
as that of a safety valve held down by an or- 
dinary weight; even with the latter arrange- 
ment, the lift of the valve in many 
is less than desired. The pop valve 
designed to overcome this difficulty, and 
therefore the diameter of the upper end 
of the valve B is made considerably greater 
than the diameter of the opening, and a 
groove is turned in the lower face of this en- 
larged end of the valve; another groove # is 
turned in the upper face of the bushing, both 
grooves being outside of the valve seat. Now 


“ases 


is 


as the valve lifts, these grooves fill with 
steam, causing it to act with considerable 
energy on increased surfaces.of the valve and 
seat, enabling it to overcome to some extent 
the increased resistance of the springs, and 
giving it a lift which will increase the vent- 
ing capacity of the pop valve to more than 
double that of the ordinary safety valve 
loaded with a weight. 

Many of these valves are used without a 
casing; in others, the spring is encased so as 
to reduce the noise of the escaping steam. 

Fig. 563 represents a Crosby pop safety 
valve. In this design the valve B rests upon 
two flat annular seats V Vand W W, which 
lie in the same plane, and form a part of the 
shell A A. This shell may be said to con 
sist of two distinct parts; namely, the inner 
cylindrical chamber C’ C, and the outer cyl- 
inder A A ; these two are connected by the 
hollow arms D PD radiating horizontally, al- 
lowing the steam to pass between the arms 
and act against that portion of the lower sur- 
face of the valve B, which is exposed betweeu 
the annular valve seats. The valve B is made 
with wings or guides X X, which project 
into cylindrical chamber C. When the valve 
is raised against the resistance of the spring 
S, t':1e steam flows over the inner annular vilve 
seat W, passes into the cylindrical chamber 
(, and out through the passages # # formed 
in the arms D D. The flange G G is for the 
purpose of turning the current of steam up- 
wards. The tension of the spring S is regu- 
lated by the screw bolt JL. 
around the spring serves for a frame against 
which the end of the spring acts, and also re- 


The casing 


duces the noise of the escaping steam — In 
this valve also, provisions have beer made to 
overcome the increasing resistance of the 


spring when the valve is raised off its seat, 
for we have already seen that when the valve 
is closed, the steam acts on that portion of 
the lower surface of the valve, which is con- 
fined within the annular valve seats V and 
W; and now, when the valve is raised off 
its seat, the whole lower surface of the valve 
is exposed to the action of the steam. 

The pressure which the spring 8 in this 
valve has to resist will be equal to the area 
of the lower surface of the valve, which is 
confined within the outer edge of the annular 
valve seat W, and the inner edge of the annu- 
lar valve seat V, multiplied by the steam 
pressure per square inch, 

In the Richardson safety valve, the pressure 
which the spring has to resist will be equal 
to the area of the safety valve opening, multi 
plied by the steam pressure per square inch. 





Reducing Coupling for Spiral Punches. 


Some time since we noticed the fact that 
The Pratt & Whitney Co., of Hartford, 
Conn., had taken in hand the manufac.ure 
of the spiral punches formerly made by the 
De Lamater Iron Works of this city. 

These punches have now been adopted by 
the leading makers of punching machines all 
over the country, who make their machines 
to receive them. 

We illustrate on this page a device calcu- 
lated to add to the convenience of the tools, 
and to effect a saving of time in using them. 

It is known as a reducing coupling, and 
its use enables punches of various sizes to be 
used with the same stock, and still maintain 





the same length from the end of the stock to 
the end of the punch in every case. What 
is here meant by the stock is the part so 
designated in the cut, and is the shank, the 
lower end of which is threaded to receive 
various nuts or couplings, the inside beveled 
surfaces of which engage with the beveled 
shoulder on the punches. By the use of steel 
blocks of various thicknesses, the height of 
the punches is kept uniform, and punches of 
small diameter and short lengths can be used 
on stocks made for larger punches, and the 
necessity for changing stocks is avoided, 
pe 

A few days ago we saw a boiler that is 
It be- 
longs, now, to a saw mill; but as it is placed 
outside the mill, and blocked up in position 
and bits of wood, the appearances 


worth more than passing mention. 


by logs 
indicate that the proprietor has some misgiv- 
ings as to the length of time that his boiler is 
going to stay with him. 

Running from the dome to the mill is a 
steam pipe, jacketed only by the aceumu- 
lated rust of several winters. The pipe not 
being long enough for one length to reach 
from the boiler to the mill, there is a joint in 
it; and that joint is a study. One of the 
lengths of pipe is a little larger than the 
other, so that a sort of telescope joint is 
formed, the packing for which is composed 
of chips driven in tightly all around. Of 
course the leakage of steam at this joint is 
almost as great as the flow through the pipe 
itself, 

There was neither safety valve nor pressure 
gauge attached to this wonderful boiler; and 
we looked fora glass water gauge in vain, 
though we did find two try-cocks in a some 
what dilapidated condition. Some day or 
oth: r—p-obably not very far away in the fu 
ture—this boiler will and another 
‘*mysterious explosion ” will go on record. — 
The Locomotive. 


rebel, 


— 


Among the various uses of celluloid, it 
would appear to bea suitable sheathing for 
ships, in place of copper. A French company 
now undertakes to supply the substance for 
this at 9 francs per surface meter, and per mil 
limeter of thickness, 


Butaine, plates of celluloid applied to various 


In experiments by M. 


vessels in January last were removed five or 
six months after, and found intact and free 
from marine vegetation, which was abundant 
on parts uncovered.— Engineering. 


aide 





According to the recent report on railway 
accidents issued by the London Board of 
Trade, the proportion of passengers killed 
during last year was one in every 6,942,000 
527,000. 
Such a record may justly be considered re 


carried, and the injured was one in 





markable. 
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Notes on Superheated Steam. 





By Ricnarp H. BueE.. 


ie 
The accompanying table gives the neces 
sary data for superheated steam at the tem- 
perature of gaseity, for pressures varying by 
intervals of 10 pounds; and for intermediate 
pressures, interpolations will give the data 
with sufficient accuracy. 

If the superheating is carried above the 
temperature of gaseity, the necessary data 
can be calculated by the aid of the preceding 
rules. The following example illustrates 
the use of the table and the foregoing rules : 

Steam is to be superheated to a tempera 
ture of 500°, under a 
105 pounds per square inch. 


constant 
What will be 
its volume and weight, and how many Brit 
ish thermal units will be required to change 
a pound of saturated steam at the given 
pressure, into gaseous steam at 500 ? 

By the accompanying table, the tempera 
ture of gaseity is 

432.5° — 423.9 


+4 - - 428.3°. 


~ 


The superheating above the temperature of 


423.9 


gaseity is 


500° — 428.3° = 71.7. 
The volume at the temperature of gaseity 
is 
: 4.956 — 4.539 lao ; 
4.956 — = 1.747 cu. ft. per Tb. 
The volume at 500° is 
1g Bre 


4.747 + 4.747 x 


493.2 

The weight at 500° is 
1 

5.437 

The amount of heat required to change a 


0.183893 Ib. per cu. ft. 


pound of saturated steam into gaseous steam 
is 
51.7 — 50.4 

y 


50 4 + p11 B. T. U. 


The amount of heat required to change a 
pound of saturated steam into gaseous steam 
at 500° is 

681 = 0:47 & 11:7 = 85.2 B. T. U. 

The principles and rules relating to satu 


writer. The made in different 
articles on this subject vary so greatly that 
the selection of the most reliable authority is 
difficult; and it seems proper to notify the 
reader that the data here presented, while 


statements 


giving probably a close approximation to the 
actual conditions, may be somewhat changed 
by more extended experiments on super 
heated steam. 





analytical expressions. 
hahre nhe tt, 


Hleat of evaporation above 82 





pressure of 


5.487 cu. ft. per 1b. | 


rated steam, as given above, are based upon | 
the most trustworthy data accessible to the | 


The formulas corresponding to the pre- 
ceding rules will be found below, for the 
convenience of engineers who prefer to use 


at absolute PTESSULTE P, in pounds per square 


tineh: 
(D), superheated to a temperature (23) be 
tween the temperatures of saturation and 


gaseity ‘ 
D 

(P) f 
(RF), superheated to the temperature (.V) 


1,075 + 0.4805 x | B—32 


20.408 


of gaseity, 7 being the temperature Fahren 
heit of saturated steam corresponding to the 
pressure 7, 


R = 1,092 + 0.475 x (7—82). 
(Y), superheated to a temperature (9) 
above the temperature (.V) of gascity, R 


being the total heat of steam) superheated to 
the temperature J, 
Y R - V) 


: L O.475 
Ti mip rature (.N) of Jase ity, of steam super 


(O 


heing the te mperatiure 


heated at pressure PT 
of saturated steam at the pressure Ps 
rs / 

N T+ t 20.408 (P)', 
Volu me, | 


NU pe rheated at any absolute PPESSUT (Py: 


oy 
on 


“i cubic feet pe A pond, steam 


didi 


| pounds per Sgilare ineh Pa 


(4), at any temperature (73) between the 
temperature of saturation and guseity, 


0.644 « (B-+ 461.2) — 28.542 x (P)" . 
P 
(m), at temperature CV) of gaseity, 
gr 0.644 « (V+ 461 2) — 23.542 « (2) 
’ pP 


(7), at any temperature (QV) above the tem 
| perature of gaseity CV), m being the volume 
ut the temperature JV, 


0 \ 
M me oT Ne DP 193.2 
| eOoLn~ 
| ae 
| rye . ’ . . , 
The Practical Engineer, an English eon 
temporary, in noticing the steam engine 


exhibits at the Paris Exposition, after paying 
a compliment to the Straight Line engine on 
exhibit, true to some sort of instinet, pro 
to it 
practice in that the piston has no packing 


ceeds condemn as not up to English 


rings, 


It says: ‘* The piston is simply a long 
hollow block turned to fit the cylinder very 
but think the 


economy, after working for a time, ean be 


accurately we donot 


Fequal to our own engines Cylinders and 
pistons are sure to wear, in time, however 
well made.” 

This criticism is not only charging a wind- 
mill, but it is setting up the windmill for the 
purpose of charging it. Asa motter of fact, 
the Straight Line engine that our contempo 
rary criticises has packing in its piston—a fact 
that might very easily have been ascertained 
by inquiry, 

1 
Dr. Hopkinson has recently examined the 


magnetic properties of a new alloy manu 


PROPERTIES OF SUPERHEATED OR GASEOUS STEAM, SUPERHEATED AT CONSTANT PRESSURE TO THE 
TEMPERATURE OF GASEITY. 

Abso- | ‘Temperature, Fahren British Thermal Units Volume, cubie Weight, pounds | Abse 
lute heit. above 32° Fahrenheit, feet per pound.! per cubie foot lute 
press per pound. press 
ure, ure, 
pounds pounds 
DOF _ Of of Super. Saturat- Gaseous For Satu “108 Batu as per 
square Satura Gas eat leddteam.| Sten Super rated = ous rated eCOUS square 
inch. tion. eity. , prerenee ares heat Steam. Steam. Steam, Steam ineh 
P I N r-N II R H-R ( m W h P 
1 2 3 1 5 6 7 8 0 10 11 12 
15 0 284.3 72.2 1146 6 1177.5 20.9 S37 amet | O3793 OBA59 1 
20 2 302.3 75 1 1151.2 1184.4 33.5 2 22.10 OANOS O15 J0 
30 x 5206 79 8 1158 1 1105 4 37. 3 13.62 15.14 OTB O12 1 20 
10 i5 240.8 83.3 1163.3 1205.4 Wo1 10.86 11.58 O9653 ONG3S 10 
50 6 566 9 86.3 1167.4 1210 1 12 4 § No 9.414 110 1iWi2%3 no 
60 1 80.0 4S. 170% 1215.5 14.6 7.056 7 ONG 165 12584 60 
70 25 393.5 91.0 1174 3 1220.5 16 2 6.102 6.890 16388 14513 70 
RO 6 104.6 W34 1177.2 1224.8 17.6 5.378 6.000 DSHS 16421 xO 
) 8 114.6 M4. WTO 7 1228 7 19.0 1.811 5 461 LOTSA INSTI 0 
100 1 423.9 96.5 1181.0 1232.5 Se | 1.355 1056 OU) W~ATY 100) 
110 1 432.5 {8.1 1183.9 1235 6 51.7 3.79 1 5350 25180 a3 | 110 
120 & 140 3 90.5 1185.9 1228 .7 §2.8 3.6605 1.180 C284 M7 4 120 
130) 9° | 447 8° 100.9 1187.8 1241.6 53.8 3.398 | 3.802 20431 607 120 
140 5 154.7 102 2 1180.4 1244.2 548 3.168 sD $1571 IT12 1W 
150 0 161.4 103.4 1191.1 1216 8 55.7 2.7 3.412 33701 O10 150 
160 2 167.8 104.6 1192.7 1249.3 nO 6 2.792 , 216 SOR B1005 160 
170 1° | 473.8 105 7 1194.2 1251.6 D7 .4 2.646 O12 S041 S287 4 170 
180 ke 70.5 106.7 1195.6 1253.0 58.3 2 407 2 8N7 10053 BAA: Iso 
190 p 2 184.9 107.7 1197.0 1256.0 59.0 37. 2.74% 12163 36406 1) 
200 4 100.1 108.7 1198 3 1258.0 50.7 2.621 11264 200 
210 7 195.4 100 7 1190.6 1260.0 60.4 2.50% 1364 210 
220) 4 500.3 110.6 1200 8 1261.9 61 1 2. 402 Ih456 ye) 
230 5 505 0 1115 1201 9 1263.7 61.8 2 380% DOD AG 230 
240 3 509.6 112.3 1203.1 1265.5 624 2 210 H2ONS 2A 
250 i) 514 0 113.1 1204.2 1267.2 63.0 2.138 DAT QA 





factured by the Steel Company of Scotland, 
which 20 
.O85 per cent. 
| it 
being only 1.4, or sensibly the 


contains eent. of nickel and 
of Ife finds that 


non-magnetic, its permeability 


per 
manganese, 
is almost 


ame as that 


in British thermal units, of steam superheated ' of manganese steel, 


















Scrap-book Reflections. 


By W.S. RoGErRs. 


I was ina shop the other day where lathes 
are built, talking with the proprietor. One of 
the men rushed to the vise, clamped a nicely- 
polished wheel in it without looking to see 
that there were no coppers in the jaws, and 
as he enlarged the hole in the center with a 
file, the 
him by saying, ‘‘ Hurry up, Charley.” I also 


half-round proprietor encouraged 
noticed that Charley afterwards spent half an 
hour with emery cloth and scraper improv- 
ing the blemish on that wheel. 

Of course this builder does not get a very 
high price for his tools, nor does he pay 
very high wages, but I can’t help believing 
that he could sell more stuff, get more for it, 
and have it called better stuff, if he used his 
men as thinking mechanics instead of trying 
to use them as reasonless automatics. 

The owner of a shop once told me that he 
would be perfectly satistied if he could make 
his men go from one part of the shop to an 
run. ‘* They walk about as if 
they were thinking of something important. 


other on a 


I can’t make them understand that I do the 
thinking and they are to do the work,” said he. 
Well, one day he was coming up-stairs and 
met one of the hands going down on a run; 
they both went to the bottom together, and 
when the old man gathered himself up, he 
was the most ‘ perfectly satisfied”? man | 
ever saw. 

at his 
board every night until ten o'clock, how he 


IT once asked a draftsman who sat 
could stand it, and what hedid. He answered, 
“*T think, and I must be paid for it.” Now, 
Ihave noticed that engineers who have won 
fame and dollars for work they have per 
did 
pencil and drawing board in front of them in 
order to do their thinking, but got as far 
away from the work on hand as possible, 


formed not require a gas-jet, paper, 


and took the problem to be solved with them. 
The mind of the true engineer is one constant 
stream of thought, reaching out for each and 
every known mechanical movement that may 
assist in accomplishing the end desired, and 
he that is able to dam his thoughts at will 
like the waters of a brook, goes to the bottom 
eventually, or costs his friends lots of money 
to carry him on top. Then, the idea of need- 
ing a drawing room and a whole kit of tools 
in order to ‘‘ think” looks funny. The work 
of pulting his thoughts in tangible shape to 
produce required results is what I always 
supposed an intelligent engineer was expect- 
ing pay for. 

I worked for a man once, who outgrew the 
old shop and built a new one, and when we 
moved into it the employes hardly realized 
the change, and the neighbors were some- 
what surprised, so quietly and systematically 
was everything performed; and in after years, 
when the opportunity came to me to move a 
plant, I tried to equal him, 
the United States move a carpenter’s shop. 


Recently T saw 


Three hours after they began, the place was 
chaos and the 
workmen were demoralized 


across between hades, and 
entire force of 
for ten days afterward. I am glad I learned 
the other way first. 

I had occasion once to promote a jour, to 
foreman. Within a week the head of the 
firm informed me that I had made a very 
“Why, 
I’ve watched that fellow for two hours out in 
the shop, and he hasn’t done a bit of work, 
but just stood around with his white shirt 
Our old foreman used to do lots 


foolish choice in selecting that man. 


and collar. 
of work,” said he, but he had failed to notice, 
also, that the old foreman kept the hands 
waiting, while the fellow with the white shirt 
always had plenty of working material ahead 
of the men. 

Reading in ‘‘ Shop Notes” about the Pratt 
& Whitney Co. and their employes regard 
ing night work, takes me back a good many 
pages in my note book, to a shop where night 
work was tried, and a record kept of it both 
in the office and by the foreman, 
the record: 
satisfactory. Third weeks, not 
so well, but will do. Fifth and sixth weeks, 
Seventh 


Here is 
otlice ‘* First two weeks, very 
and fourth 


loss.”” 


“ First 


losing week, dead 


The 


money. 
foreman’s diary reads thus: 
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week, boys enjoy it; second week, boys | 


getting uneasy; third week, boys coming in 
late and getting stiff in the joints; fourth 
and fifth weeks, have to growl at all hands 
for general slackness; three men gone else- 
where; sixth week, boys pull themselves in 


at 7 A.M. and wish it was 10 P. M.; three 
more men left; seventh week, nothing but 


sheer brute force prevents mutiny in the shop 
and gets things half way right.” 
Now, there was no elaborate theory spun 


out as to why this was, nor any efforts made | 


to discover any ‘‘if” to alter the case. "Twas 
a very plain, homely sort of an experiment, 
from which I have concluded that there is no 
money in night or over-time work for the 


boss, no satisfaction to the man who is try- | 


ing to make a useful citizen of himself, and 
should never be indulged in, except to get 
out of a very deep hole, and then for as short 
A superintendent who 
values his reputation for good results and 
economy always fights shy of over-time. 


a time as possible. 
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A Testing Machine. 
By Ropert E. MASTEers. 


Several years ago the writer illustrated in 


the AmerRICAN Ma- 
CHINIST, a number of 
machines of different 


styles for testing the 
strength of cast-iron, 
and in March, 1886, 
called attention to the 
difference in the shrink- 
age of a variety of mix- 
tures. Foundrymen 
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26" apart. The test bar pattern is made 26” 
long by 1” square measured by the common 
rule and moulded carefully, and drawn with- 
| out rapping endwise. The bar when put in to 
|test is placed against the lug at J, and the 
space J between the other end of the bar and 
|lugisthe shrinkage. KX is the bridge or arch, 
| the legs of which rest on the frame of the 
scales, on each side of the plate B. ZL 
| strengthening strip, and M the hub or boss 
‘for the screw N. 


is 


This screw has a square head for hand- 
wheel 0. If there is no hand-wheel pattern 
large enough, it is not necessary to make one. 
| A hole can be drilled in the head of the screw 
}and a wrought bar put through it, or havea 
square forged on the end of a rod to fit over 
the head. P P shows both views of center 
bearing. It is a cast-iron swivel on the end 
‘of screw. When the pressure is put on, the 
| screw revolves in the swivel, and it cannot 
| drop off when notin use, being held by a 
| pin through the swivel which is cleared by 
|the groove in the end of screw shown by 
| dotted lines at the arrow point R. This cen- 

ter bearing is rounded where it bears on the 
bar, and is planed on the sides of the pro- 
jection, so that it fits snug over the sides of 
This with the 
two end bearings meas- 
ures the bar at three 
points; if it is over 1” 
thick it will not go be- 
tween the projections, 
S S are clamps swung 
on bolts between lugs 
TT. If there is a little 
space between the 
clamp and bottom of 


| * ; 
| the bar, as seen at D, Fig. 2. 
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are realizing more every day the value of 
this important branch of foundry practice, 
and a large number of foundrymen are anx- 
ious to know the results of the mixtures they 
are using, but do not feel able to buy an ex- 
pensive machine for testing. The cut shows 
a very simple and accurate machine designed 
by myself during the past winter, and pre 
sented here to the foundry trade for testing 
the transverse breaking strength, shrinkage 
and deflection of cast-iron. 

Nearly every foundry has a pair of scales 
on wheels, to which this can be attached. 
Figs. 1 and 2 are end and side elevations, the 
wheels, upright and weighing-beam of the 
scales being omitted, A A is the scale plat- 
form, and BB isa }" x 8" plate 1” thick at 
the ends. This plate is to support the test 
bar. It will be seen that it rests on the iron 
rim or frame of the scales at B, and is clear 
of the wooden platform ( C; this gives a 
level bearing. 

D D, Figs. 1 and 2, is the test bar in position, 
resting on the pointsof bearing #. The tops 
of these bearings are rounded, and are 24" 
from center to center, there are projections 
1” (full) apart, and planed at the sides for the 
bar to rest between, asat #. G G are lugs 
cast on the plate back of the bearing to de 
termine the sbrinkage. These 
planed across on the inside at // to exactly 


are 


lugs 


Vig. 2. 
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the scales at U, a thin wrought-iron wedge 
can be put in tight enough with the fingers 
—don’t drive it. 

Vis a piece of steel rule fitted in the plate 
to tell the deflection; this can be done by 
watching the bar when breaking it. The 
points of bearing # ought to be exactly 24” 
apart, no matter what width the scales are. 
For instance, if the scales are 20’ wide, the 
plate Band bearings # can extend over the 
side of the scales, between the legs of the 
arch. Again, if the scales are 36" wide, the 
plate B can be long enough to rest on the 

|iron frame of the scales and the 24” still be 
| maintained, 

When ready to break the bar, take the 
weight of the machine, bar and all, then put 
the pressure on steadily, and add the weight 
gradually, until the bar is broken, deduct 
the weight of machine (first taken) from the 
figure at which the break occurred, and the 
resistance of the bar is obtained. 

I have cast several pairs of bars (two at 
once) at different heats, and then from each 
pair, sent one (marked) away to a high-priced 
machine, and there was only the variation 
from the figures I obtained on the bars saved 
to test on the machine shown, usual to bars 
poured at once from the same ladle, 

Any foundryman to 
machine of this kind will have to make it to 


who wishes use 
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suit the scales he has. The patterns are plain, 

and easily made, and the thread on the screw 

and in the boss can be cut, eight to the inch, 

on a bolt and nut machine. The machine 

weighs about 75 pounds, is easy to handle, 

and ought not to cost over five dollars. 
———_ ie ES 


Exposition Notes. 





( Correspondence.) 


The editorial correspondence appearing in 
the AMERICAN MACHINIST during the past 
few weeks has a peculiarity which is com- 
mented on in England very favorably. Its 
peculiarity consists in its being the first ac- 
count which has appeared in an American 
journal which is truthful from the very com- 
mencement, and which, therefore, not only 
makes fair claims for American superiority— 
where such exists—but also allows credit for 
superiority in English and Continental pro 
ductions over anything American where such 
exists. Travelers as a rule blindly refuse to 
see any merit whatever outside their own 
country. None are worse in this respect 
than Englishmen and Americans. On this 
side we have long since become aware that the 
mechanical engineering of the continental 
nations was very much better than it was 20 
years ago; but until you appeared with your 
Exposition Notes no American journal has 
admitted that outside America was any good 
thing. 

Specially I would draw the attention of 
some of the readers of the AMERICAN Ma- 
CHINIST to your remarks of Aug. 15th issue 
anent toothed wheels. After making a very 
fair claim for the special excellence of the 
wood-working machinery of Messrs. J. A. 
Fay & Co., you speak of the teeth of certain 
cast gears being good enough to be called 
perfect. 

Now some time ago in your columns I pro- 
nounced favorably for cast gears as against 
cut gears, and gave reasons for my prefer- 
ence. For this I was taken to task by some 
of your readers, and am afraid that for ad- 
hering to my statement I not only did not 
convince my opponents, but was set down by 
them merely as an ignorant fellow who knew 
nothing at all about gears anyhow. As, how- 
ever, Ido claim to some experience in this 
line, your own remarks on gears as seen at 
Paris were welcome reading, so remarkably 
do they bear out my statements that gears can 
be cast from good patterns which are better 
than any cut gears. To such cast gears I 
have always been accustomed, and now you 
can add your own testimony to the veracity 
of my claim, it may give rise to the produc- 
tion with you of better cast gears than have 
hitherto been thought possible. 

The reason for cut gears in America is to 
my mind simply an outcome of the idea that 
they cannot be cast, and the assertion that 
they are cast, and truly cast in Europe, is not 
accepted simply because it is the fashion to 
believe nothing possible which is not Ameri- 
can practice. True to the old Anglo-Saxon 
spirit of stubbornness, Americans are very 
like what we have been ourselves—very in 
credulous of the powers of any foreigner. 

Some years ago an English smith who had 
been in Belgium was descanting on the ways 
of the Belgians to his old in 
England. After running through a string of 
their shortcomings he concluded with an 
emphatic statement of fact as _ follows: 
‘And the fools, they call a hammer—mar- 
To call a hammer anything but a 
hammer was clearly a breach of sound sense, 
which this smith could not forgive, and 
there is much of his spirit yet alive. 

You have drawn pointed attention to the su 
per-excellence of some of the Continental cast 
ings. Not only you, but every one must ac 
knowledge that the Belgians are especially 
good as moulders, the three cylinders shown 
by the Societe Cockerill, of Seraing, being 
most remarkable. This is not the first time | 
have seen specially good work turned out by 
this same foundry—work in which every de 
tail of the pattern has come out faithfully re 
prouuced, without being slurred over by the 


employers 


teau.” 


trowel. ~A good pattern inthe hands of a 
good moulder should leave the sand perfect, 


and thisisa s¢ne qua non inregard to toothed 
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wheels. If atooth breaks down in the mould 
the moulder who will patch it up well is not 
often there, and though an engine frame cap 
be smoothed up, it never looks so well as the 
untouched mould. The best Belgian cast- 
ings do not seem to have been touched after 
moulding, but to have been simply dusted 
and poured right off. The sand of a foun- 
dry is an absolutely homogeneous mixture, 
or can be made so, over any desired area by 
sufficient mixture, and given a moulder of fair 
skill and experience there appears no good 
reason to doubt the possibility of producing 
perfect castings from good, smooth, varnished 
patterns. There are of course certain points to 
be observed in respect to contraction allow- 
ances, neglect of which may cause uneven 
contraction; but in such an article as a gear 
wheel the proper proportioning of the rim to 
the arms and hub, and to the roots of the 
teeth, known, and an accurate pattern 
should be answered by an accurate casting, 
and good patterns in a_ skillful moulder’s 
hands will not be rapped for draft with the 
same force and freedom that is bestowed by 
the unskilled man who has not risen beyond 
the ability to mould sash weights or even the 
weights for a large moulding box. 

Speaking of castings generally, it seems to 
me that too little attention is placed to the 
disposition of gates and risers. In pouring a 
mould, as of a wheel, the danger chiefly to be 
feared is washing off of the corners of the 
sand teeth, and it always does puzzle me to 
account for teeth of sand not breaking down; 
but it does seem that in a large wheel there 
should be more runners than are sometimes 
found. Too few runners seem to point to 
the probability of the portions of the casting 
between two runners being very much cooler 
at the time pouring is finished than the parts 


is 


just below the runner which are first heated | 


up by the flow of metal past them and then 
filled up by hot metal, the other por- 
tions of the mould simply being filled by 
metal which has flowed through the cold 
mould. Is this a cause of the slight ellipti- 
city sometimes observed in wheels and pul- 
leys ? 

You have drawn attention to the fearful 
and wonderful complication which exists in 
the valve gears of certain Continental loco- 
motives. In spite of such complication I 
cannot hear that their coal consumption is 
Jess than that of English locomotives, though 
these have the simple link motion. At the 
same time there is a locomotive at Paris for 
the Chemin de Fer de l’Ouest, which is as 





simple in construction asany English engine, | 


and proves at least that the complexity* of 
gear may soon die away and Continental 
locomotives become perhaps as good in 
design as some of the stationary engines 
—notably the Machine Sulzer. It 
worthy of remark, too, that a very busi 
locomotive hailed from 
Italy, and it is not a little strange that 
some of the least simple and most un- 
gainly were Belgian productions, 

The Crampton patent locomotive de- 


1S 


ness looking 


serves mention. It is to be seen in the 
building occupied by Cail et Cie. This 
locomotive, built on the lines of the late 
Mr. Crampton’s patent for the Northern 
of France Railway, has been continuous- 
ly at work very many years with satisfac- 
tion. A similar engine was the Liverpool, 
which was exhibited at the original Crystal 
Palace in Hyde Park in 1851. The Liver- 
pool had 18 x 24 inch cylinders, and one pair 
of 8-feet drivers placed behind the fire-box 
after the manner as once described of astern 
wheel boat. It is said she was taken off the 
line—the Northwestern of England—owing 
to being too heavy for the rails, for I believe 
the driving pair 18 
(2,240 Ibs.) a big load for the iron rails of 40 
years ago nearly. Quite a little while before 
his death I remember to have seen somewhere 
a letter of Crampton’s upholding his system 
as the best to-day, and whenengines of his 
patent have run so long in France it seems 
almost a pity that their trial elsewhere should 
have failed merely from track 
which does not now exist. But 
case with many things that possess merit as 


were loaded to tons 


weakness 
this is the 


well as with locomotives; they are condemned 


by their surroundings. W. H. Boorn. 
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An Old Engineer. 

There walked into the office Wednesday 
afternoon a man name is associated 
with one of the greatest landmarks of civili- 
zation. He is known as Capt. Jack Lawson, 
and when George Stephenson's ‘‘ Rocket” won 


whose 
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it had strap rails on stringers, and was a de 
cidedly primitive affair. After some time in 
Alabama, Mr. Lawson took to the river. He 
has been engineer on nearly every well-known 
floating palace of the West, his career as 
steamboat engineer beginning with the old 
‘* Brighton,” and extending over fifty years. 
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the prize in the great locomotive competition 
on the Liverpool & Manchester Railway, 
beating the ‘* Sanspariel,” and the late Mr. 
Ericsson’s ‘* Novelty,” he stood on the win- 
ning engine’s footboard. Not only that, but 
when the first locomotive brought from En- 
gland came over for the Baltimore & Sus- 
quehanpa road in 18381, Mr. Lawson came 
over with her, and ran her on the twelve 
miles which were all the completed portion 
of that From Baltimore to Green 
Springs was the run, and Mr. Winchester 
was president of the road. 

A year later, Mr. Lawson ran a 
new engine on the road built from 
Tuscumbia to Decatur, Ala., in 
order to get round the Mussel 


road. 


AA 








CO_S>)| 


He is now 8&1 years old, and his wife is 74. 
They have been married 57 years. 
St. 


Capt. 
Lawson lives in Louis 


Globe-Democrat. 


Paducah, Ky.— 


Hollow Chisel Mortising Machine. 


A hollow chisel mortising machine, made 
especially for wagon and carriage builders, 
and adapted to all similar work, is shown by 
the accompanying engraving. The machine 
lays off its own work, making it interchange 

able, and does the work in about the 
time usually consumed in laying off 
by the usual methods. All adjust 
ments are made by the operator with 
out changing his position, the base 
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Fig. 1 
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as one rises the other falls, thus balancing 
both of them without the addition of other 
wise useless weight, and at the same time re 
making 
the vertical adjustments, to just half what it 


ducing the movement necessary in 


would be if only one part moved. Secured 
to the ‘‘ back piece”’ of the table is a piece of 
hard wood, which allows the bit to come clear 
through the work without splintering on the 
back side. All the adjustments are clamped 
by means of hand set-screws, thus doing 
away with the use of a wrench for that pur 
pose, and the treadle and levers are adjusta 
ble to suit the convenience of the operator, so 
that the machine is equally convenient for 
men of various heights. 
dovetailed, for 
taking up wear; and all shafts and screws 


All sliding parts are 
and provided with means 
are of steel, the bearings on the spindle being 
ground true, and fitted with the best babbitt 


boxes. The chuck which holds the 


bits is 
made of steel, and will take shanks of the 
smallest size up to 4 The collet’ which 


holds the @hisel is adjustable vertically to 
compensate for wear of the spindle boxes by 
the downward pull of the belt. The tight 
and loose pulleys on the countershaft are 
64" diameter for a 5 
1,000 revolutions, 


belt, and should make 
The machine is made by 
Machine Co., Homer, N.Y. 


the Gilkerson 


The evening Class in mechanical drawing 
at the rooms of the Brooklyn Young Men's 
Christian Association will begin its sessions 
at 8 po M., October 14. It will be under the 
instruction of Mr. L. Duvinage, a practical 
engineer, The sessions will be on Monday 
The 


lessons in linear 


and Friday evenings, from 8 to 9.30. 
class is intended to furnish 
drawing. applied to the various branches of 
constructive art, comprising the use and care 
of 
problems, with practical application to me 


of instruments, rudiments geometrical 


chanical and architectural details for every 


day use, 
a abe — 


LETTERS FROM PRACTICAL MEN, 





Vs of Lathe Beds, 
Machinist : 
If Thad a job of planing planer or lathe 


Planing 


Kditor Amertean 


beds, whether singly or in duplicate, | would 
very careful in the 
and very careful in moving the saddle, by 


be setting angles 
measure, the required distance or distances 
called for Vs. This 
would give me all parts of the surfaces the 
The job would go to 
As for 
time required, I think IT would rather plane 

four (4) medium length beds without 


between centers of 
right distance apart. 
gether and be its own template. 


templates than to plane three (8) using 
templates. To get the measure, either 
depend on the feed screw (if in) good 
i definite 
turns to a stop or index point, or else by 


order), giving it : number of 


making a fine mark on the cross-rail, 
close to the saddle, and then moving the 


from the mark, using stecl 


saddle a 








odo? 


scale, or, better, a nice, fine mark across 





d © lo 000 —- 


») 


the edge of a thick straightedge, as the 





b 








5 


Fig. 








Fig. 4 





———— 





















































PLANING Vs OF LATHE 


Shoals of the Tennessee River. This engine, 
like the ‘‘Harold,” used on the Baltimore road, 


was built by the Stephensons, and had four 


wheels, the drivers being connected out 
side. The coweatcher and trucks were 
put on after she got to America, and Mr, 


Lawson claims, the first pair of trucks ever 
put under any locomotive were those he put 
under the old ‘ Harold.” As for the road, 


3EDs. 


of the machine 30 


floor space. 


taking up only 19” x 
The operator standing in front 
table 
by means of the clamp screw, and, having the 


of the machine secures the work to the 


various stops properly adjusted, forces the 
chisel into the work by means of the treadle, 
at the same time governing the cut by means 
of the lever at his left. The head and table 
are connected together in such a manner that 


distance required, Of course, except on 
the rough cut, the tool 
shifted the saddle 
sponding surfaces have both been gone over, 


must not be 


in until the corre 
It is also necessary to complete all the rough 
cuts, then all the beveling cuts, whether one 
the 
order, setting the angles over and over, and 


or more, then finishing cuts, each = in 


making new marks on the cross-rail for each 
of the different operations. 

The same method is applicable to W work 
turned lathe. The trouble using 
templates is that the template only shows 
the 
much it is wrong, 


in a in 


when work is wrong or right, and not 
that is the 
Hence it 


more try than cut 


how and very 


point the workman requires, be 
comes a cut-and-try job 
which is always very slow on a planer. 

If the work is to be duplicated often, the 
repeated measurements become tedious, and 
some device is desirable to avoid them, 

The enclosed sketch shows one way, and it 
worked well, aa are pedestals fixed in the 
of the 


slotted to fit over the pedestals. 


rigid bar, 
Attached 
to the bar by bolts dd is a forked casting C, 
be 


top cross-rail; 4 is a flat, 


which may moved and fastened in vari 
















ous positions on the bar by means of the 


various holes. The distance f, between points 
of ¢, equals the distance required for the 
work, plus width of saddle, which the points 
embrace. 

When saddle set 
one point of ¢ is put in contact, and pedestal 


is for the first surface, 
nuts made fast. 

For the second surface the saddle is moved 
over until the other point of ¢ is in contact. 
When the angle is changed the pedestal nuts 
ure loosencd, and the bar moved bodily to 
suit the new position, then made fast, and 
The 
fourth 


third surface cut. saddle then moves 
for the This only 


provides for two Ws, but, by having suit- 


over surface, 
able distance pieces to go between the points 
and the saddle, any number of Ys can be 
made, SUPERANNUATED. 
The above was called out by the question 
and answer No, 817, in which the questioner 
was advised to make templates for such a 
job. As the answering of the Question re- 
ferred to fell to my lot, it will be in order 
for me to explain that I considered the tem 
plate plan the best for that particular case, 
because | judged that the questioner only 
wanted to old Jathe, and for 
such a job I think the template preferable. 
For new work I should not like to depend 


overhaul an 


upon lines drawn upon the cross-rail, even if 
there was no objection to drawing them 
there, as T think 
worse than to see a promiscuous lot of lines 


there is; for nothing looks 


drawn about a tool, which, after they are 
once used, can never be used again, and have 
no particular significance for any one but 
the maker of thefn. 
by ‘‘Superannuaced” is, | 


The other device shown 
think, a good 
one, but I once worked in a tool shop where 
they made use of a plan which is, I think, 
somewhat more simple, and is capable of 
giving very accurate results. 

It consists simply of a clamp arranged to 
¢o onto the top of the cross-rail, as shown at 
an enlarged view of the clamp 
Then 


uw, Fig. 3, 
being shown above at >. there were a 
pumber of 3 square bars of steel, like Fig. 
1. The 
and vround to a good surface parallel with 


ends of these bars were hardened 
each other, and the length of them equaled 
the distance between the Ws of the latbe and 
plainer beds which were built there, a set of bars 
being provided for each different machine. 

It is not best, in using this plan, to let the 
sucdle come into contact with the clamp for 
any of the cuts, and so for an ordinary lathe 
four bars are required, which, if well made, 
properly marked, kept ina case by them 
selves and not abused, will insure almost ab 
such work, and, 


solute fits in near 


practicable, absolute uniformity. 


as as 
Supposing 
the planer hand to have a lathe bed on his 
planer; when he gets ready to plane the Ys 
he starts acut down the side of the Y near 
est him, and then, laying the longest’ bar on 
the 
saddle, he shoves the clamp @ against the 
He then takes 
cuts down the corresponding sides of the 


top of the rail with one end against 
other end and tightens it up. 


remaining Ys, puiting in the corresponding 
bars, and gently bringing the saddle against 
them each time. It will then be necessary 
to shift the clamp for the other side of the 
Vs when the operation is repeated. 

In finishing it will not do to adjust the 
first distance bar and clamp to the saddle 
after the cut is started, but the saddle should 
be brought up against the bar by the screw 
for the first as well as all the other cuts, and 
it is necessary, of course, to do this very 
carefully, so as to get the same contact each 
the 


pends very much upon the tool holding its 


time. In_ finishing, accuracy also de- 
cdge until the corre sponding sides of all the 
Vs are finished, and usually, in the case of 
lathes, it is better not to take the Ys in suc 
cession as they come, but’ plane the outside 
ohes first and the inside ones afterwards, be- 
cause it is more important usually that each 
pair of Ws should be accurately spaced with 
reference one to the other than that the out 
should be aceurately spaced with 
reference to the inside ones, 


Slade ones 


lt is vitally important in using these bars 
that the surfaces of the cross rail upon which 
the saddle bears should be made and kept 
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straight and in good order, and if this is 
means taken to set the head ac- 
curately to the proper angle in each case, the 
of work done with the 
bother. The graduations on planer heads 


done, and 


best can be least 
are not satisfactory for such work, however, 
and it is better to make a template of sheet 
This can 
ply a thin steel triangle, which can be applied 
to the head, resting, at the same time, either 
upon the saddle, or, better, upon the planer 
bed or parallels placed upon the latter. If 
then the head be set so that the light is shut 


metal to set the head by. be sim- 























1 tha: 





SS 


s of Brass 





pump, have a much better contact than those 
which are sprung into the groove, and no 
broken rings. We have a large number of 
these heads in use, and they give excellent 
results. Another advantage this head has 
over the solid head, is that, when the grooves 
in the head become worn too wide, the fol- 
lowers A A can be closed in to the original 
width. Vic Bes 
An Adjustable Angle. 

Editor American Machinist : 

Here is something that may be of interest 

















Piston VALVE FOR WESTINGHOUSE AIR-BRAKE. 


out between it and the triangle, much more 
accurate results are obtained than is usually 
possible by the graduations; not only be- 
the graduations are usually rather 
coarse, but because this method also obviates 
any difficulty which may arise from inac- 
curate fitting of the swivel to the saddle. 
Frep. J. MILLER. 


cause 


in the Piston Valve for West- 
inghouse Air-Brake, 


Change 


Editor American Machinist : 

find sketch of the lower end 
of the main steam valve of Westinghouse 
air-pump. 
who have the repairing of air-pumps under 
their control will know of the trouble that 


Enclosed 


A great many of your readers 


is tocome when springing the small rings | 
over the head into grooves, possibly break- | 


ing two or three rings before two rings are 
sprung into place. 


Again, those rings which 


to the craft. It is not mine by virtue of in- 
vention. I found it with Mr. Parsons, at the 
Lackawanna Iron & Steel Co.’s. It isan ad- 
justable angle consisting of two legs a and 


|b, which are hinged at the apex like a nut. 


To the apex, or hinge, is fixed (by the same 
rivet that forms the hinge pin) a tongue ¢, in 
the end of which is fixed solid a stud d, with 


athread on the end projecting upward, and 


a thumb nut f onit. To each leg is fixed, 
so that it can swing, a wing e and e’, having 
Throuzh these 
slots the stud projects, and the thumb nut is 
screwed on so that, when the angle is set, the 
whole may be clamped together and held 
rigid. 

Under the wings are put washers equal to 
the thickness of the tongue, under one, and 
under the other a washer equal to the thick 
ness of the tongue and one wing. This is to 
make the three parts parallel, so that they 


a slot cut in each, as shown. 








AN ADJUSTABLE ANGLE. 


are sprung into place are generally slightly 


bent or have a permanent set, and when 
these piston valves are put ipto the pump 
they will blow for some time, causing waste 
of steam, until rings are worn to bushing. 
The sketch shows the construction of piston 
which we use, enabling us to overcome the 
difficulties memioned, 

D shows piston rod, B center of piston, 
and A uA The piston head, 
you will notice, is made in three parts, and 
turned to fit of 
brass, and are quickly turned, The manner 
of replacing the rings is obvious, 


follower plates. 


bushings ; they are made 


In this 
design the rings are round, and, when put in 


will not bind in sliding over each other. 
The wings are made just long enough to let 
the angle open 90°. 

The object of the tongue is to carry the 
stud ata tixcd distance from the center of 
the hinge, and the curve in the wings per- 
mits the legs to be set at any angle without 
their projecting over the edge of the legs, 
and interfering with pen or pencil. 

There is no particular curve to be used in 


the wings, but a hyperbola or a parabola 
would make it more exact. Neither is there 





any particular length prescribed for the 
tongue, to make it work all right, I have 


‘made two, one 9” and the other 15” long, and 


I would not give them for all the triangles I 
ever saw. GEO. GUNTZ. 
ame 


John Coffin. 


{The following tribute to this gifted 
young man was written, at our request, by 
Prof. John E. Sweet, whose intimate ac- 
quaintance with him peculiarly fit him for 
the task. We can fully endorse all that 
Prof. Sweet has written, not only as to John 
Coffin’s great abilities as an enginecr, but as 
well to his qualities of heart that won the 
friendship of every one who knew him]: 

John Coffin, whose communications have 
appeared in the AMERICAN MACHINIsT from 
time to time during the last few years, died 
at Johnstown, Pa., on the 3d of September, 
at nearly 33 years of age. Bornat Chatham, 
New York, in 1856, he secured a common 
school education, and the rudiments of the 
machinists’ trade, and went to the Indian 
Territory with his father, where they were 
in moving the Pawnee Indians. 
While there the thought came to young 
Coffin that he had not all the education that 
might be useful to him, so, returning, he, after 
making some preliminary preparations, en- 
tered Cornell University. Here, although 
showing marked mechanical genius and won- 
derful originality in his geometrical demon- 
strations, he was dropped from the Univer- 
sity roll by the authorities, at the end of the 
first year, admittedly because of the un- 
fashionableness of his spelling. Leaving the 
University, he found employmentin different 
machine shops in Ithaca and Syracuse, and in 
1880 took the position of foreman in the 
works of the Straight Line Engine Co. 

While in the Indian Territory, and the 
various machine shops, his genius and me- 
chanical skill helped himself and others out 
of many a difficulty, and while at the engine 
works he invented his averaging instrument, 


engaged 


now well known to engineers, and designed 
the throttle valve used on all Straight Line 
engines. Later he invemeda graduating, 
and other machines used in the manufacture 
of machinists’ scales, by the use of which 
thousands of these scales have been made, 
and are now in the bands of machinists, bcar- 
ing the stamp of Coftin & Leighton. 

Some time in 1881 or 1882 he entered the 
service of the Cambria Iron Works, Johns- 
town, Pa., where he held the positions of 
draftsman, foreman, and, later, investigator 
and inventor. The work which he accom- 
plished there, that was the most valuable and 
will give him the most lasting name, was that 
of treating railway axles and rails, by a 
peculiar way of heating and cooling, which 
increases their ability tenfold to resist the 
blows of the drop. The human lives and 
property this one discovery is desiined to 
save ought to make his name immortal. 
Another of his practical inventions—that of 
a new method of annealing and galvanizing 
fence wire—had just been put in operation at 
the Gautier branch of the works, when the 
great disaster blotted it out. 

Large works like the Cambria give scope 
to the inventive genius of any man, however 
gifted, but, in addition to this, Coffin’s work 
was blended with scientific investigation. 
Many of his discoveries in the behavior of 
steel came out of his experimentsin the treat- 
ment and tempering of the steel hoops for 
the government cannon, and among other 
discoveries was that which devermined pretty 
conclusively what takes place when a_ piece 
of steel is hardened and when annealed ; 
also that two pieces of clean steel, perfectly 
fitted and heated to a red heat while in con- 
tact, will weld together. Another discovery 
was that, when a piece of steel is highly 
heated and allowed to cool, that, at a certain 
stage of the cooling, a change takes place, 
and the piece becomes momentarily hotter 
and softer than before, and more pliable than 
at atime when at a much higher tempera- 
ture. All these discoveries were veritied by 
hundreds of experiments, and the experi- 
ments, though in many cases peculiar in their 
way, were truly scientific, and of a character 
calculated to give reliable results. 

While devoted to the subject of steel, its 


manufacture and treatment, he was well 





read in other subjects, astronomy interesting 
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given on 
ul 


him greatly. Ina lecture to be 


§ 
re 


this subject before one of the societies 
Johnstown, he wished to make the statement 
that, ‘‘ Were it possible to get behind the 
moon and push it in the cirection it is now 
oing, that 
lower,” and 


would at once begin to go 
might, that 


il 
fearing, as he well 
would be questioned, he devised a piece of 
No piece of 
than this, por 
better 


piratus to demonstrate it, 
»puratus is more interesting 
ould one well be made that would 
rove the proposition, 
Mr. Coflin was marricd about a year ago 
Miss Elizabeth H. Fussell, of Radnor, 
’a4., and they were living in a new and com- 
etely happy home at Moxham, in a valley 
just off the Conemaugh Valley, where they 
‘scaped the immediate results of the great 
but which led to result that 
brought on fever, and the dcach of one of 


disaster, a 
the brightest and best of men I ever knew. 

Ile left a child a few 
weeks old, an admirer in all who were con- 


‘ 
‘ 


a devoted wife, 
versant With his work, and a friend in all who 
knew him. 

To say these things of a young man may 
both seem too much and be too little; for one 
10 appreciate his genius needed to be with 
him, and to follow his thoughts as they took 
shape, and his short cuts to results. Of all 
the brilliant it the 
wricer’s good fortune to know and be asso- 
ciated with, John Coftin had within him the 
making of the greatest of them all. 

From his life one fact may be learned 
Kither there 
something wrong in the method of conduct- 


young men has been 


about college education, is 
ing examinations which will bar such a man, 
orelse (Which may be true) such a manas John 
Cottin is all the better without it. The edu- 
cation he had given himself, after determin- 
ing that he wanted it, was tenfold broader 
and better than that obtained by the great 
majority of his associates who outstripped 
him in the examinations. 
————_+ >> ___—— 


A Remarkable Railway. 


What is in many respects probably the 
most remarkable railway in the world has 
recently been opened for traflic in Switzer 
land, and is described 
our English contemporary, Jiadustries. 


ina recent number of 
It is 
called the Pilatus Railway, taking its name 
that of the Alpine peak, which it 
ascends, and the summit of which is 6,963 
feet above the sea level. 


from 


The only objectin building the line was to 
afford sight-scers an opportunity of ascending 
the mountain, which, by climbing, was a 
very difficult and, to many, an impossible 
feat. In December, 1885, two Swiss engi- 
neers, Colonel and Ilerr Guyer- 
Freuler, published a pamphlet containing a 
fully worked out scheme for the railway, 
and in 1886 a company was formed and work 
begun on the construction of the road. The 
lower terminus of the line is 1,448 feet above 
sea level, and the upper terminus is within a 


Locher 


short distance of the top of the highest peak, 
the total climb of the line being 5,346 feet, 
and the total length 15,147 feet. 
gradient is 18 per cent., or about 950 feet per 
mile; the maximum 48 per cent., or 2,584 
feet per mile; and the average 35.3 per cent., 


The lowest 


or 1,868 feet per mile. The line is single, 
with the exception of a place to allow the 
passing of the up and down trains, and 
about half its length is composed of curves, 
all of the uniform radius of 262.4 feet. There 
is one stone viaduct of 82 feet span, which 
occurs on one of the steepest grades, and 
seven tunnels were made, varying in length 
from 29 feet to 318 feet. 
inches, and there is central 
of which 
from 


The gauge is 81.5 
rail, on each 
teeth, which 
solid metal, which is 


a 
there are rack 
the 
The axes of the pinions which 


side 
were milled 
mild 
work in these racks are at a right angle to 


steel. 
the surface of the track, and below the rack 
teeth, on each side of the central rail, is a sur- 
face, which is just even with the pitch line, 
upon which disks which are fixed below and 
revolve with the pinions have a bearing, thus 
keeping the pinions engaged at the proper 
depth, and at the same time dispensing with 





this arrangement is to prevent the possibility 
of the pinions becoming disengaged from the 
teeth, or jumping cogs, as it was feared it 
might if the axes of the pinions were hori- 
and the teeth on top of the rail. 
There are two pairs of pinions, each having 
fifteen teeth of a pitch of 3.874 inches. 

The rack teeth were first milled in separate 


zontal, 


pieces of mild steel, each about 10 feet in 
length, and these are cut while straight, and 
those to be used on the curves afterward bent 
to the proper radius. Thus the num- 
ber of teeth is obtained on the convex and 
concave sides of the rail, the pitch being 
normal pitch about .2386 
inch on the concave side of the rail, and in- 
creased a the 
This, however, has been found not to inter 
These pieces 


same 


decreased from th 


like amount on convex side. 
fere in the practical working. 
of rack are riveted to longitudinal girders 
which are bolted to mild stecl sleepers, these 
in turn being anchored to the masonry which 
supports the track. 

The locomotives were of course specially 
designed for che line, among the other strik- 
ing peculiarities possessed by them being a 
boiler placed across the track, instead of 
parallel with it, this being done to minimize 
the disturbance of the water level, due to the 
different grades. The cylinders are placed 
parallel with the track, and the rack pinions 
are driven by bevel gears from the main axles. 
Some of the principal data of the engines are : 
Heating surface, 215.3 sq. feet; cylinder diam- 
eter, 8.66 inches ; stroke, 11.81 inches ; steam 
The fractional measure- 
ments result from the fact that the 
sions are given by the metric system, and we 


pressure, 180 Ibs. 
dimen- 


have transformed them for the convenience 
The weight of the locomo- 
Three 
There isan air- 
brake which acts upon all the running whecls 
of the locomotive and car; a hand-brake act- 
ing upon the axles of the locomotive; and a 
hand and automatic brake acting upon the 
two upper pinions through the medium of 
clutches, worm, and worm-wheels. In ascend- 
ing, the clutches are out of gear, and the 
worms are at rest, but, when descending, 
the clutches are in gear, and the worms run- 
ning at about 300 revolutions per minute. A 
brake can be applied to the worm-shaft by 
hand, and an automatic brake acting by cen- 
trifugal force is applied when the revolutions 
exceed 300. 

Owing to the difficulty of getting material 
and workmen up the mountain, the line was 
built in short 
completed, being made use of for getting up 
materials for the succeeding this 
incidentally giving an excellent: opportunity 
for testing the line section by section as the 
Six trips are now made 


of our readers. 
tive and car in service is 10.5 tons. 


distinct brakes are provided. 


‘ 
< 


sections, these sections, when 


sections, 


work progressed, 
daily in each direction, the time occupied in 
a journey being 14 hours. 


ee 

Export Trade, 

United States Consul Mason, at Marseilles, 
in his report on the American export trade, 
presents some arguments that are worth con- 
sideration, 
business man, a native of Holland, who had 
the United States. 
man’s opinions as 


First he gives the opinion of a 


traveled extensively in 
We from this 
follows: 


quote 


But there is one point in respect to which 
your countrymen are singularly weak, and 
that is in the management, or rather lack of 
management, of their foreign trade. For 
proof of this, one has to look no further than 
the fact that your couniry, with all its mag- 
nificent natural resources, its unrivaled 
manufacturing capacity, and its protective 
tariff, now imporis, cach week, more than it 
exports. Your people ought to be the great- 
est exporters in the world, but they are not, 
for the reason, so far as I could see, that 
they have cared hitherto little or nothing 
about foreign markets, except periodically 
asa dumping ground for their surplus prod- 
ucts in times of dull trade at home. The 
difficulty is not about prices. Not only all 
your food products, but boots and shoes, 
cotton goods, and an infinite variety of other 
manufactures are not only as cheap or cheap 
cr, but superior in quality to those of Euro 
pean make, But your people think only of 
their home trade. Their immense territory, 





the necessity for flanges onthe wheels, which 
One of the objects of 


run on the outer rails, 





their freedom from international complica 


ent, and this has left them what might be 
termed provincial in a large commercial 
sense. The hostility of Congress to legisla- 
tion which might have created merchant 
steamship lines, and the neglect which has 
left your consular system practically with 
out revision since before the era of steam 
ships and ocean telegraphs, are simply a re 
flex of popular indifference to the whole sub- 
ject of foreign commercial relations. It was 
an American statesman, I believe, who ask- 
ed, with fine irony, ‘‘ What have we to do 
with abroad?” 

The time is coming when your people will 
change all that. There must be new outlets 
for their surplus products, or, notwithstand- 
ing the country’s constant and marvelous 
growth, their markets will become congest 
ed, like ours; and then, with your high-paid 
labor and free ways of thinking, there may 
be trouble. 

Consul Mason notes the successful efforts 
of an American firm to do business in Eu- 
rope, the East Indies and South America, of 
which he says: 

‘* This company began early and by the 
right methods, and its foreign trade is enor- 
It studied the 
wants of the people in each country and the 
It 


English agents and circulars to 


mous, profitable, and secure. 
proper methods of reaching them. does 
not 
France, nor French catalogues to Germany 
or Spain. It realized at the outset that, in 
order to do business witha foreign people, it is 


send 


necessary to adopt the language and methods 
which prevail in that country. 

‘** Itis just here,” Consul Mason says, ‘‘that 
the American manufacturer, in 
efforts to establish a foreign market for 
his product, so often fails. He knows that 
he has a good thing to sell ; it has been highly 
successful at home, and he feels sure that it 
has only to be offered abroad to be equally 
appreciated there. 
consulate a catalogue, a package of circulars 
(all in and a_ litho- 
graphed letter stating that he has decided to 
open a foreign trade, and asking that the cir- 
culars be distributed among firms in the con- 
sul’s district who might likely be interested 
in his machine or product. In many cases 
the article offered is practically new in the 


his earlier 


Ile sends tothe American 


English, of course,) 


foreign market, designed to supply a popular 
want which has hitherto been scarcely felt 
outside the United States. 

‘The consul, however, distributes the cir- 
culars, translates and explains them, and 
persuades one or more firms in his district to 
write for further information, particularly in 
respect to terms. Notinfrequently the reply 
is something like this : 

DEAR SiR: Yours of 15th to hand and 
contents noted. Our terms are 5 per cent. 
from list f. 0. b. cash, or three days’ sight on 
B. L. Yours truly, U. 8. & Co. 

“The foreign merchant—a Frenchman, let 
us say—sits down with his lexicon to trans 
late this sententious response, and if he suc- 
ceeds, which he frequently does not, he feels 
that, in some way, his inquiry has given of 
fense, and this brusque, laconic reply must 
have been meant The letter 
says just what the American means, but to 
trained 


as a rebuke, 


in the elaborate and 
French 


a person cour 


teous phraseology of commerce, 


such economy of words is chilling. But, 
most important of all, he finds the proposed 
terms quite out of the question. For a 


standard article of popular utility, manufact- 
ured in his own country, the French mer 
chant may, and often does, pay cash or its 


equivalent within thirty days of receipt of 


goods; but as to sending money across the 
Atlantic to pay in advance for an article that 
he has never seen, and the sale of which is 


to be, at best, an experiment, all this is quite 
out of his line, and the incipient negotiation 
Meanwhile 
thronged with agents of French, Swiss and 


falls to the ground, his store is 


English firms, eager to place goods in his 
hands for sale on Commission, or to sell to 
him on terms consistent 


the place, and with all his previous experi 


with the usages of 


ence.” 


2 ee 

There seems to be no difficulty about the 
electric current killing anybody who is not a 
criminal —Proridence Journal, 


The new English war-ships prove so de 





}tions, and their lack of a colonial system 
have made them self-centered and independ- 


ficient in boiler capacity that it is believed 


7 


Theorizing in Patent Specifications. 


The outcome of recent litigation in Eng- 
land, regarding the validity of a patent fora 
miner’s lamp, is not without interest to those 
who have to do with patents, especially those 
patents which 
of science. 


relate to newly discovered 
The patentee in this 
case had invented an improvement in miners’ 
lamps, by which the light was nearly doubled 
without increasing the danger of explosion. It 


branches 


was accomplished by simple modifications in 
construction, Which were made plain in the 
application for the patent; but in describing 
it he undertook to explain its action by an 
entirely erroneous theory, the evidence show 
ing, however, that he did so honestly, believ- 
ing that he was explaining the true theory of 
its action, The invention was very successful 
and profitable, and, as is usual with such in- 
ventions, numerous manufacturers infringed 
upon it, so that the inventor was obliged to 
go to the courts to maintain his rights. The 
infringers depended for their defense chietly 
upon this false theory of the action of the 
improvement as set forth in the inventor’s 
application. The court held that if it could 
have been shown that the erroneous statements 
had been purposely made to deceive the 
public regarding the real nature of the in 
vention, or if it had proven that the 
statements, though innocently 
made, did prevent the mind from under- 
standing the real nature of the invention, 
then the defense of the infringers would 
have been successful, But as neither of these 
things were proven, the patent was held to 
be valid. 

Some points of the same 


been 
erroneous 


kind came up 
regarding the winding of a dynamo, where 
it was proved that the original proposer of 
the system of winding had not fully under 
stood the principles involved in the action of 
the machine nor the nature of his invention, 
yet the publication of his plan, with such de- 
tail as enabled dynamos to be so wound, with- 
out a fulland complete explanation or theory, 
was sufficient to bar any subsequent patent. 

The Practical Engineer, of Manchester, in 
commenting upon the above cases, states, 
What is probably equally true in this coun- 
try: 

‘‘In drafting specifications, therefore, it is 
undoubtedly advisable to avoid theory 
much as possible, and to confine descriptive 


‘ 
< 


iS 
details as closely as possible to the matter in 
hand, and only carry it far enough to make 
it thoroughly intelligible. If much 
theorizing be indulged in, then it is apt to 
cause endless discussion and expense in any 
legal proceedings which may be taken.” 


too 


— ope 
Cheap Steel. 





According to the Birmingham (Ala.) Age 
Herald, arrangements have been completed 
for the manufacture of steel by the basic pro- 
cess in that city, thus enabling the low grade 
irons of the Birmingham district to be worked 
up into steel by the only process adapted to 
the It that eX 
pectations are being based upon this by the 


purpose, is evident great 
people of Birmingham, and many of them 
declare their belief that their city is destined 
soon to become the steel center of the United 
States. While most people outside of Bir- 
mingham will be slow to believe that it is to 
become the principal seat of stec] manufact 
no doubt that the introduction 
of the basic process to this country will be an 


ure, there is 


important step in our industrial development, 
and will give a great impetus to the town 
which first introduces it. There are, however, 
other processes for the production of. steel, 
which are Coming or are likely to come into 
use to a greater or less extent, among which 
may be mentioned the Robert process, first 
invented we believe in France, and improved 
upon and introduced into this country by Mr. 
John W. Bookwalter. 


sembles the Bessemer process, but is capable 


This more nearly re 


of producing steel suitable for many pur 
It in- 
troduced and is in use in a number of places 


poses at a much lower cost. has been 
in the North, and seems likely to prove one 
of the factors which will prevent Birmingham 
from having too close a monopoly of cheap 





some other type of boiler will be used, 


steel making, 
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Business Improvement, 


It is apparent that there has been a consid- 
erable improvement in the general condition 
of business recently, in which the machinery 
interests have participated. In most lines of 
the business the shops are well employed, 
and there has been recently, and is now, a 
sufficient demand for iron for immediate use 
in manufacturing operations to enable prices 
to be steadily maintained, and to give them 
an upward tendency. There is also an in- 
creased demand for machinists and workmen 
of associated trades, with a tendency toward 
better wages. Itis true that most of the re- 
cent improvement in these respects has been 
simply a regaining of ground lost within the 
past year, yetit is a subject for congratula- 
tion, especially since there are indications 
upon which we may base hopes of a steady 
improvement for some time to come at least. 
The recent depression in business has all 
along exhibited some _ peculiar features, 
among which none is more peculiar than the 
fact that the tool builders have not generally 
suffered from it, but, on the contrary, have 
in most cases been doing a good business all 
through it. 

The business of the tool builders depends 
entirely upon the establishment of new in- 
dustries, and the enlargement or improve- 
ment of old ones. In most lines of work in 
which men are engaged the first demand is 
for tools, and where machinery of any kind is 
to be produced, these tools become machine 
tools. It istherefore said that the condition 
of the machine tool industry is the best indi- 
cation of the condition of business in other 
lines, and it has therefore been a matter for 
surprise, that, while numerous failures in 
business and manufacturing enterprises have 
been reported, and also numerous instances 
of reductions in wages of employes, the ma- 
chine tool business has been in the main very 
good, and, in fact, most of the largest shops 
have been unusually busy—a singular com- 
bination of circumstances, which we believe is 
without precedent in this country, It 
partly to be explained, no doubt, by the 
greater activity in shipbuilding by and for 
the government, and to the rapid industrial 
development of the South. 


is 


Reports as to the condition of the crops are 
in the main quite favorable, and the business 
which will result from the transportation and 
marketing of these ought to be sufficient to 
prevent the stagnation which many have 
feared, and which, indeed, there seemed a 
short time ago to be some ground for fearing. 

The machine shop owner whose business 
does not about this time show some little im- 
provement at who cannot find 
some special reason for it satisfactory to him- 
self, may well begin to examine his ground, 
to discover if he has not been left behind in 
the race, and that his competitors, by being 
better prepared for competition, are slowly 


least, and 


but surely driving him to the wall. 
_ ~ 5 le 


A Desirable Combination. 


It is, we think, one of the things to be 
hoped for that the Postmaster-General’s 
efforts in the direction 
the Post Office Department’s facilities and 
the telegraph lines of the Western Union Co. 
will prove fruitful. One of the points upon 
which considerable stress was laid during the 
recent controversy about the rates for gov- 


of a combination of 


ernment messages, was the cost of delivering 
messages, Mr. Wanamaker’s plan, so far as 
it has been revealed, is simply to make use of 
the organization and facilities of the Post 
Oftice for the collection and delivery of tele 
graphic messages, leaving to the telegraph 
company simply the work of transmitting 
the telegrams over the wires. This, it is be- 
lieved, enable the work to be done 
much more cheaply than now, and that tele- 
grams could be sent at a cost not much above 
that of sending ‘‘ special delivery ” letters. 
There would seem to be no good reason 
why the plan should not work and be emi- 
nently satisfactory; but already we are in- 
that the oflicials of the telegraph 
company have found a number of serious ob 


would 


formed 


jections to it, and the indications are that 
they are not likely to co-operate very heartily 


in the plan—perhaps from a constitutional 
dislike of anything which is calculated to re- 
duce the cost of the service to the people. 
At any rate, as things are now, the company 
has a monopoly of the entire service, in- 
cluding the collection and delivery of mes- 
sages as well as their transmission by wire, 
and though its officers complain of the cost 
of delivery, the company, of course, collects 
that cost with a handsome profit from the 
people, and it is unlikely that a_ part of its 
monopoly will be surrendered without ample 
compensation, unless, indeed, they may be 
brought to see that some concession is abso- 


lutely necessary in order to avoid worse 
things. 

——_r-g>o___—_—__ 
The Interstate Commission has _ been 


favored witha petition from nearly 10,000 
brakemen, asking that measures be taken to 
bring about the general use of automatic 
brakes and couplers on freight cars. We be- 
lieve that some such action should be taken 
It has been demonstrated that automatic 
brakes can be used without trouble on freight 
trains, and the use of some kind of automatic 
brake should be enforced. Of course, if this 
were made compulsory, the usual cry of per- 
secution would go up from railroad com- 
panies; but this should not be allowed to 
have any effect. Every man is restrained by 
‘law from doing things that he might like to 
do, the doing of which might work injury to 
others, or even to himself, and railroad com- 
panies should not be excepted in the general 
rule that compels people to pay some atten- 
tion to the rights and safety of others. It 
would be better if railroad corporations 
would adopt safety regulations otherwise 
than by compulsion; but they will not always 
do this, in which respect they are not par- 
ticularly different from other corporations, 
or from individuals, as to that matter. 





, 

Jersey City authorities are complaining be- 
cause of an inundation of people that can 
find no way of getting a living. The city, it 
seems, has established some reputation in 
caring for the unfortunate, and gets, it is 
thought, more than a fair share of such work 
todo. But all large cities in this country 
are getting abundance of this kind of work, 
which is only what might have been expected 
from the way the immigrant business has 
been overdone. The more intelligent class 
of foreigners understand that there is not 
likely to be a scarcity of workmen in this 
country for some years to come; hence, this 
class has not been coming here to any great 
extent for two or three years. But the more 
ignorant class are still impressed with the 
idea that money lies around loose in the 
United States; the steamship companies en- 
courage this idea, and until within a year or 
two they have been assisted by pretty much 
the entire press of the country. The result 
is, an army of enforced tramps, and cities 
over-crowded with men who must be sup- 
ported by the labor of those who find work ; 
men who in many instances lack the ability 
or inclination to support themselves 
where. 


any- 
Al 


Recently a boiler ina sash and blind fac- 
tory in California exploded, instantly killing 
four men. The excuse for the explosion 
given in the press dispatches is that the ma- 
chinery of the mill was suddenly thrown off. 
The assumption is that when this was done the 
steam pressure increased rapidly, the result 
being that the boiler gave way under the in- 
creased pressure. Such an excuse is no ex 
at all. 
in the market for the past twenty years, sold 
at a very reasonable price, that will absolute- 
ly prevent the accumulation of pressure in a 
boiler beyond the limit fixed upon. If owners 
of boilers will not use one of these valves, of 
which there are several makers, then they 
should not be excused in case of an accident 
of this kind. 

ee reer 


cuse There have been safety valves 


Spokane Falls, W. T., is getting a lesson in 
the working of one of the trusts, which are 
The 
village was pretty thoroughly destroyed by 


said to be blessings without disguise. 





fire a short time since, but with the propen- 





sity for going ahead, characteristic of most 
Western towns, it was in a fair way to rise, 
materially improved, from its ashes. Now. 
the makers of brick all about there hav 
formed a trust, and doubled the price of 
their product, to the great injury of the future 
prospects of the town. It looks a good deal 
like a conspiracy to defraud, but it is only a 
SSTruet, 

No more hearty tribute was paid to th 
memory of Congressman Cox than the sym 
pathies of the letter carriersof New York 
and Washington. Mr. Cox, a few years 
since, took up the cause of the letter carriers, 
and it was principally due to his efforts that 
their working and waiting hours were short 
ened. The fact that these men remember 
the efforts of Mr. Cox, is creditable to them. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published. 





(347) J. G. G., St. Augustine, Ill., asks: 
What should be the lead of the valve for a traction 
engine 7’'x10’’, fitted with steel link gear, ports 54 
x5’’, exhaust port 1144’’x5’’, bridges same width as 
ports The engine makes 210 revolutions; boiler 
pressure, 105 pounds; Pickering The 
lead as the engines come from the shop is 1-32 inch. 
A.—We should think 1-32 inch lead about right. 

(348) J. B. L., Charleston, S. C., asks: 
What pressure per square inch will there be on the 
bottom of a stand pipe 100 feet high. 12 feet di 
ameter? Give rule. A.—The weight of a column of 
water one inch square and one foot high, is gener 
ally reckoned at .434 pounds. Hence, to find the 
pressure in pounds per square inch of a column of 
water, multiply the height of the column in feet by 
.434; the product will be the pressure per square 
inch. In the example given, the pressure per square 
inch will be 100 * .434 43.4 pounds. 

(849) W. M. A., Marshall, Texas, asks : 
Do you consider the valve motion used on locomeo 
tives a direct or indirect valve motion’ A4.—See 
answer to Question 49, in our issue of Feb. 7th, 1889 
2. Suppose a locomotive cuts off at 1% inches at 
both ends of the right-hand side cylinder earlier 
than it does on the left side, how would you deter 
mine the difference in the length of the hangers? 
A.—There should not be a difference in the length 
of the link hangers for any locomotive. If the link 
hangers are of the same length, the lifting shaft set 
at right angles to the frames, and all the mechanism 
in proper alignment, the locomotive must cut at 
equal distances from the front end of the cylinders, 
and also at equal distances from the back ends. 
From the foregoing, it does not follow that the dis 
tances cut off from the front ends of cylinders must 
be equal to the distances cut off from the back ends. 
To cut off equal portions of steam in the same cyl 
inder, the lifting shaft must not only be in align 
ment, but it also must be set in a correct position, 
and not wherever there is room for it. The lifting 
shaft arms must be of the correct length, and the 
saddle pin placed in the proper position; but in all 
cases the link hangers must be of the same length. 

(850) T. B., Cleveland, O., asks: What, or 
how is the allowance found for crank-pins used by 
engine builders for the different sizes of engines ? 
A.—The rules adopted by engine builders for pro 
portioning a crank-pin vary, and often the crank 
pin is designed according to the taste and experi 
ence of the builder. 
found according to rules given by authorities will 
differ; in fact, there is perhaps no part of an engine 
so imperfectly understood as the crank-pin It 
may, however, be said, that when a crank-pin is so 
proportioned as not to heat, it is generally strong 


/ 


governor, 


Even the sizes of a crank-pin 


enough to resist the stresses to which it is subjected, 
provided the ratio of its length to the diameter is 
the same as adopted in ordinary practice. To pre 
vent heating, the projected area of the crank-pin, 
that is, the area obtained by multiplying the length 
by the diameter, is proportioned in accordance with 
the pressure on the crank-pin. 
us to believe that, for locomotives, a | ressure of 
1,600 pounds per square inch of projected area will 
give good results; for stationary engines, 8UO pounds 
per square inch; and 400 pounds per square inch for 
marine engines; in paddle-wheel engines this press 
ure is Sometimes increased to 800 pounds. 2. What 


Observation leads 


is the difference, if any, between wrist-pin and 
erank-pin? Some old engineers claim that both are 
one; others claim that the wrist-pin is the one 


which connects the connecting rod to the cross 
head. 

Many engineers apply the term “ wrist-pin” to 
the crosshead pin, and a few apply the same term 
to the erank-pin. In our opinion, the term 
pin’ should not be used. The 
and “crosshead pin” will indicate at once what is 


Please answer and quash all discussions. 1 


wrist 


terms ** crank-pin 





meant, and cannot lead to confusion. 
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(351) T. B., Cleveland, O., writes: Will 
you please furnish me with the information in re- 
gard to the following: 1. How to calculate the 
steam pressures at different parts of the stroke. 
Say steam enters at 60 pounds pressure, cut-off at 
one-half, two-thirds, etc., how can I find the press- 
ures at the different points of the stroke? A.—The 
pressures at the different parts of a stroke when 
steam is working expansively, can be determined 
by Boyle’s or Mariotte’s law. It is as follows: The 
temperature remaining the same, the volume of a 
given quantity of gas is inversely as the pressure 
which it bears ; the greater the pressure, the less the 
volume, and the smaller the pressure, the greater 
the volume. Hence, when steam is working expan- 
sively, we have, according to this law, the volume of 
the steam at any part of the stroke multiplied by 
its pressure is equal to a constant number; or if 
represents the volume and p the pressure, we have 
Constant. 
vp = 
If now the steam is cut off at 4% of the stroke, and 
the steam pressure per square inch is 60 pounds, 
then we have v = Wand p = 60, and the constant 
will be 4% X 60 = 20. If now we wish to find the 
pressure at half stroke, we haye 20 + 4 = 4C pounds 
pressure ; or, if we wish to find the pressure at 7%” 
stroke, we have 20 + % = 22.85+ pounds, and at 
the end of the stroke we have 20+ 1 = 20 pounds 
In this example the clearance has not 
been taken into account. If thisis to be done, and we 


- Constant. From this we get p = 


pressure. 


designate the clearance by c, we have (v -+-¢)} x p 
. Constant ia 
- Constant. From this we get ae p. Thus, 


for example: Let steam be cut off at 4% of the 
stroke, steam pressure 60 pounds, and clearance 10 
per cent., what will be the pressure at half stroke? 
Here our constant will be (4% +- 1-1) * 60 = 25.984 
hence at half stroke the pressure will be 

Constant 25.98 25.98 

ote 441-10 ~ .60 
At % stroke the pressure will be 
25.98 25.98 


p= 43.3 pounds. 


- 26.64 pounds. 


%+1-10° 9% 
And at the end of the stroke the pressure will be 
25.98 25.98 
; ae = Tt 23.61 pounds. 


Notice the difference in the pressures when the 
clearance is taken into account, These calculations 
are based on the assumption that the temperature 
of the steam remains constant throughout the 
stroke, which is not exactly true; yet the results 
obtained by the foregoing rules will be close enough 
for ordinary practical purposes. 


(352) S. A. J., Cambria, Pa., writes: I 
wish to know where to strike a line e f ina trape- 


g k 

















zoid abe d,so as to divide it into two equal parts 
the line ef to be parallel to the line a 6. The length 
of the side a b = 6 inches, cd = 8 inches, and the al 
titude 6d = 6inches. A.—The distance / d cannot 
be found by any of the simple rules of arithmetic, 
but we can find it by a very simple process of reason- 
ing. The area of the trapezoid is found by multi- 
ing one-half the sum of the parallel sides by the 
altitude 6 d, hence we have 
64-8 


= 6 = 42 square inches. 


Consequently, one-half of the area, that is the area 


: ; : 4:2 ; 7 
of ef cdwillbe 5 21 square inches. Now let 


us prolong the lines ¢a@andd 6, so as to meet ina 
point g; we thus obtain a triangle whose altitude 
isdg. The object of finding this triangle will soon 
become apparent. To find the numerical value of 
dg, we simply subtract the length of @ 6 (= 6 inches) 
from cd (= 8 inches), and thus obtain a remainder 
of Then, by simple proportion we have 
2’ :ed::b6da:qad; or substituting the numerical 
values for c d and 6 d, we have 
2:8::6:9gd, hence 


2 inches. 


gad = = 24 inches. 

The object of finding this triangle is to establish a 
ratio detween the base ¢ d and altitude gd. Hereit 
will be seen thated is wof gd. If, now, this tri- 
angle extended only to e /, then g would be the 
altitude, and ef would again be equal to 44 of fg; 
and for similar reasons @ 6 will be equal to 4% of } 
q. The area of the triangle g¢edis found by the 
well-known rule, namely, multiply the base by the 


altitude, and divide the product by 2; the quotient 
8 x 24 
2 


will be the area. Hence we have - 


square inches = area of the trianglec dg. But one- 
half of the area of the given trapezoid is 21 square 
inches; subtracting this from the area of the triangle 
cd gq, we have 9% — 21 = 75 square inches. Lethik 
represent a triangle similar toc d@ g, and having an 
area of 75 square inches. Now, since the triangle is 
similar to c d g. we know that / # is equal to Wof i 
k. Since we do not know the length of the base ; 
i, let us represent this length by the letter xr; then 
ki will be equal to 3r. Now we know that by mul- 
tiplying the base by the altitude and dividing the 
product by 2, we obtain a quotient which is equal to 
the area; we may therefore represent the conditions 
of the triangle 2 ik by the following expression. 
2x Or seine a 
= = 75 square inches, 
or, What amounts to the same thing, 
oe. P 
> = 7 square inches. 
In order to surpress the fraction on left side of the 
equation, we multiply both sides by 2, and thus ob- 
tain 3.2 = 150. Dividing both sides of the equa- 
tion by 3, we have x2 = 50. Consequently, 
z= / = 7.071 inches. 

But x, isthe length of the base Ai, and we know 
that ik must be equal to three times / # ; hence, ik 

7.071 X 3 = 21.213 inches. Lastly, subtracting ik 
from d@ g, we have 24 — 21.213 = 2.787 inches, which 


drawn 2.787 inches above the base c d, and _ parallel 
to it, will divide the trapezoid into two equal areas, 





is the distance from f to @; therefore a line e / 


‘** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2. 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

* Binders” for the AMERICAN MACHINIST. Two 
styles, the **Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST PusB’e Co., 96 Fulton st.. New York. 

C. H. De Lamater & Co., New York, have for sale 
a very desirable lot of machinery and fixtures for 
Pattern Makers, Brass Founders, Machinists, 
Riggers, Blacksmiths and Boiler Makers; also stock 
of boiler iron, plate iron, sheet iron, patterns and 
pattern lumber, sand and clay, pipeand pipe fittings, 
shafting, hangers, iron and wood pulleys, belting, 
bolts, nuts, washers, screws, nails, packing, flasks, 
and the necessary small tools for iron and brass 
founders. 

“* Practical Drawing.”’ By J. G. A. Meyer. The 
above series of articles.now running in the AMERICAN 
MAcHINIsT, Should be closely followed by every stu 
dent. They commenced with October 28, 1886 issue, 
and up to and including August 29, 1889 issue, 84 arti- 
cles have been so far published Copies containing 
these articles sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MACHIN 
IST PUBLISHING Co., 96 Fulton st., New York. 

* Modern Locomotive Construction... By J.G. A. 
Meyer. The above series of articles. now running 
in the AMERICAN MACHINIST, are attracting the at 
tention of railway mechanics all over the world. 
Commencing with the June 27, 188 issue, 98 articles 
have thus far appeared up to and including the 
August 22, 1889 issue. Copies containing these articles 
sent by mail to any part of the U.S. or Canada, at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 











Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 





Gear wheels and g-cutting. Grant, see adv., p. 16. 
Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 


25’’ Upright Drills. J. E. Snyder, Worcester, Mass. 
28’ Upright Drills. J. E. Snyder, Worcester, Mass. 


32’’ Upright Drills. J. E. 
36’ Upright Drills. J. E. 
Shafting Straighteners. 


Snyder, Worcester, Mass, 
Snyder, Worcester, Mass. 
J. H. Wells, Tampa, Fla. 
Steel Name Stamps, ete. J. B. Roney, Lynn, Mass. 
* Bradley’s Power Hammers, the best in the 
world.” 20 sizes. .Bradley & Co., Syracuse, N. Y. 
“The Bulldozer,” a new departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, Hi. 
R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 
Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton & Dutch sts., New York. 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 
The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 
Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, HI. 
Bit Brace Die Holders and Bit Brace Taps. 8S. W. 
Card & Co., Mansfield, Mass. 
**How to Keep Boilers Clean.’ A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st., N.Y. 
Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 
Prestoline & Prestoline Paste, for cleaning & pol- 
ishing metals. 8S. A. Smith, 23 8S. Canal st., Chicago. 
Iron Planers from 16” to 36’’ wide by any length. 
H. C. Pease & Co., Worcester, Mass. 


R. G. Du Bois, 715 11th St., Washington, D. C. 
Procures first class patents on inventions. Write. 

For the latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Il. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fullyillust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row, N. Y. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Sept. 12, p. 13. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Guild & Garmson, Brooklyn, N. Y.. manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Split Pulleys at low prices and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker st., Philadelphia, Pa. 

For Portable Key-seating Machines and Stub Ends 
for small connections, address T. C. Dill Machine 
Co., 726 Girard ave., Philadelphia, Pa. 

The best emery wheel made is the ‘ Norwich.” 
For particulars send to Montgomery & Co., 105 
Fulton st., New York. 

The Holly Manufacturing Company, of Lockport. 
N. Y., will send, on application, their pamphlet il 
lustrating pumping machinery and reports of duty 
trials. 

W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Y. Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water, air and electricity. 

Steam Boilers : Their management and working on 
land and sea. By Jas. Peattie. Practical facts from 
30 years’ experience. 230 pages illustrated, 12mo., 
cloth, $2. Circulars and Catalogue of Books for en 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N.Y. 

Am building new founsry and machine shops, 
and want catalogues of machine tools, foundry ap 
pliances, and wood-working mach’y. Also wish to ar 
range for general agency of engines, boilers, belting, 
cane mills, and other mach’y required in a live coun- 
try. P. J. Plunkett, Station A, Springfield, Mo. 

H. B. Roelker, 22 Cortlandt st., New York, late 
Sup’t Delamater Iron Works, will hereafter manu 
facture the Delamater Screw Propeller. 

Propellers of same pattern and workmanship as 
formerly made by the Delamater Iron Works. Each 
designed for its special work at lowest prices. 





Consulting Expert and Constructing Engineer. 
Estimates made on machinery and on damages. 

















Cc. W. Wilder & Co. will 
Fredericksburg, Va. 


silk 


build a 


factory at 


The 
put in 


Narragansett Mill, at Fall 
anew steam plant. 


River, Mass., will 


The Glastonbury Knitting Co. will build a factory 
52x111 feet, at Manchester, Conn. 


The planing mill of J. H. Short, recently burned 
at Baltimore, Md., will be rebuilt. 

W. Snyder, of Philadelphia, expects to build a 
knitting mill at some point in Virginia. 

The Waynesburg (Pa.) Electric Light Co. has pur 
chased land upon which to erect a plant. 

The Florence Planing Mill Co. has increased 
capital stock, and will enlarge the works, 


its 


An addition will be built, doubling the capacity 
of the Lebanon Iron Works, Lebanon, Pa. 

The Louisville, St. Louis & Texas Railroad Co. 
will rebuild their machine shops, recently burned. 

It is said that the Franconia (N. H.) Iron Works, 
which have been idle since 1862, will be started soon. 

The Triumph Compound Engine Co. are fitting up 
a shop at Cincinnati, Ohio, in which to build en 
gines. 

The West Duluth (Minn.) Manufacturing Co. has 
been incorporated, to manufacture sash, doors and 
blinds. 

The Georgia Midland & Gulf Railroad Co. will en 
large their machine shops and roundhouse at Colum 
bus, Ga. 

The State Farmers’ Alliance have decided to build 
a plow factory at Vesuvius, a suburb of Mont 
gomery, Ala. 

The Hampden Envelope Company has been or 
ganized, and it is expected that shops will be built 
at South Hadley, Mass. 

The Fullerton (Neb.) Flouring Mill, lately burned, 
will probably be rebuilt, the company securing as 
sistance from the town. 

The Vicken & Kneble Machinery Company 
been organized, to manufacture wood-carving ma 
chinery at Birmingham, Ala. 


has 


The Oil City (Pa.) Boiler Works is to add a foundry 
to its already extensive works, and will shortly be 
prepared to supply machine castings of various 
kinds. 

The Anchor Flour Mills, Fort Worth, Texas, is to 
double its capacity by the addition of new machin 
ery, and an elevator of 85,000 bushels capacity is to 
be built. 

R. D. Nuttall & Co., Allegheny, Pa., have been re 
modeling their plant, preparatory to going into the 
manufacture of machinists’ tools, dies, special ma 
chines, ete. 

Henry R. Worthington, New York, is to furnish 
the City of Nashville, Tenn., with a 10,000,000 gallon 
pumping engine. It will be a high-duty engine of 
the vertical type. 

The Sweetwater Mill & Gin Co., Sweetwater, 
Texas, owns a plant worth $2,000, which they will 
give to any one who will build a 50-barrel roller 
flour mill at that place. 

Clark & Cole, who lately bought land at Middle 
boro, Mass., will at once begin the construction of 
a factory 75x45 feet, on the ground, and it will be 
used in the manufacture of boxes, 
and A. A. Springs have 
incorporated the Georgetown Lumber and Manu 
facturing Company, at Georgetown, 8. C. 
furniture and woodenware will be manufactured 


J. B. Steele, S. S. Fraser 


Lumber, 





forge will be moved 


The works of the Duff Co 
from Troy, Ohio, to West Superior, Wis. The com 
pany gets a gift of land valued at $15,000 


in money. Marine boiler work and heavy 


and $5,000 
forgings 
Cheeny & 
facturers of 


Bigelow, of Muss... 


begun to erect a new 


Springfield, manu 


wire cloth. have 
brick building corner of 
in that city. The building will be 50x150 feet, and 
four stories high. 


Taylor and Dwight streets 


The citizens of Morris, HL. have called a special 
election for the purpose of voting on the proposi 
tion to ot The 
money isto be used to encourage manufacturing 


bond the city in the sum $100,000 


enterprises in that city. 


Bids for the construction of the machine and re 
the Mississippi Valley Road at Vicks 
advertised for 
President are 
shops 1,200 feet in length, to cost about $100,000 


pair shops of 


burg will soon be 


rhe plans have 


been approved by Wiison, and for 


Nicholson & Waterman, 
tribute a small 


ame et 
pamphlet, in which is set forth the 
utility of horizontal boring machines in ‘machine 


Providence, dis 


shop practice; the construction and operation of a 
boring machine made by them is also explained 


The Energy Manufacturing Co., Philadelphia, Pa., 
have issued a new catalogue of hand power hoist 
ing machinery and rigs, center grinders, clamping 
blocks, drill rests, ete. The catalogue is illustrated, 
and contains descriptions of the machinery made 
by them. 


The North Carolina Lumber Company has been 
incorporated at Tillery, N.C. by N. MeRae Robin 
son, H. HL. Fries and W. W. Richards, of New York 
city, who have bought 8S. R. Tillery’s dry kiln and 
2,500 acres of timber land. They will build a sash, 
door and blind factory, and a railroad. 


The Board of Trade of St. Cloud, Minn., will give 
an Ohio syndicate a bonus of $10,000 for the location 
at that city of a $100,000 vulcanized fiber works for 
the manufacture of tubs, pails, ete. They propose 
to employ 100 men, and to have a daily capacity of 
1.000 pails, 500 tubs, and 250 sinks, and guarantee to 


run ten yvears. 


blast 
Toronto, Ontario, at a cost of 


A large furnace will shortly be erected in 
about $200,000. This 


will, it is believed, be only one of anumber that will 


be put down in Canada. The Canadian Govern 
ment is desirous of building up the iron industry 
of that country, and is believed to be vacking a 


syndicate of ironmasters 


P. J. Plunkett, Station A, Springtield, Mo., writes 


us that he is building in that city a foundry 120x410 
feet, and machine shop 60x40x20 feet, to be com 
pleted) by October Ist, and stocked with a full line 


of machine tools, foundry appliances. and wood 
working machinery. He formerly owned a foundry 
and machine shop at Tyler, Texas. 


The French River Boom Company will be incorpo 
rated at Toronto, Ont., with a capital stock of $100, 
000, by Hl. TH. Cook, H. J. Bohme, F. E. MacDonald, 
of Toronto; C. Henderson, of Bracebridge, and N 
Irvine, of French River. The company will carry 
ona general lumber business, improve the French 
River and its tributaries, and build mills. 


The Chicago Spring Butt Co.. Lake and Union 
streets, informs us that they will shortly commence 
the erection of a large business block for their own 
use, the interior of which will be arranged for the 
production of their specialties, which are spring 
hinges and butts of 

This 
account 


all sizes in iron, brass, and 


bronze metals arrangement has been made 


necessary on of their largely increasing 
trade, which has entirely outgrown the capacity of 
their present contracted factory.—lMndustrial World 

The Bromley Manufacturing Company have com 
menced at Philadelphia, Pa., the erection of what 
will the curtain and upholstery mill in 
the trade when completed. It will have a frontage 
of 300 feet, and will 
be and will be con 
that, 


their present plant is in 


be largest 
60 feet, run back a distance of 
tive 
structed 


stories and basement high, 
of The 
though the production of 


brick, company state al 


creasing steadily, and new machinery is being put 
in as fast as it can be made, it is inadequate to fill 
their orders 

The Bath Independent says: At the 
of the Bath [Maine] Iron Works, 


south division 
Which, by the way 


now ranks first of the machine shops in the State, 
the boys have had for several days to work all day 
and all night, including mid-day hours. The rush 
has been partly due to the additional work on the 
tug “lee King.” Last Saturday the tanks which 
were being rushed for Carlton, Norwood & Co., of 


Rockport, were not quite Completed by noon, so 
they were placed on box cars, and a foree of boiler 
on board the 
The train left town in this fashion, the 
completing the tanks * 


tanks while whizzing o'er the rail is a new depart 


makers from the shop put cars also 
Works thus 
ontime.’ This hammering 
ure in Maine machine work enterpris« 
Much interest is felt in the success of 
vention of Mr. Allen, of 
is Claimed, will spin cotton from the 


the new in 
Ala., which, it 
seed, without 


Tuscaloosa, 


going through the process of ginning, arranging the 
fiber, ete. It is that, if invention 
proves successful, it will not only be an important 


apparent this 
and valuable one in reducing the expense of manu 
facturing will hasten the transfer of 
the cotton mills of the country to the cotton-pro 


cotton, but it 


ducing region The mills would then take the 
cotton in the seed without ginning or baling. The 
transportation of seed cotton to a distance would 


sO 


be 


heavy an expense as to give a great advant 


to mills that could obtain it from their immedi 


ate neighborhood ifj/anta Journa 
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Mac chinists’ Supplies and Tron. 


NEw York, Sept. 14, 1889. 


Iron—American Pig.—No important change has 
taken place in the situation, and trade has been 
fairly active, with a steady market. Contracts 


previously made are taking about all the iron pro 


duced by Northern furnaces. We quote. Standard 
Northern brands. No 1 X Foundry, $17 to $18; No. 
2, $16 to S17. Southern brands. No. 1, $16.75 to 


$177.25; 


Forge, 


No 2, $16 to $16 50 
$15 25: 


Northern brands, Grey 
Southern brands, $15. 


WANTED 


* Situation and Help” 








ale 
-e- 


i> 


al, 

ye 
Advertisements only inserted 
inl r this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 





Wanted—A good mech. draftsman for gen. work: 
state exp., salary, ete. Lock Box 96, Steelton, Pa. 

To engine builders in need of a good superintend 
ent. Address Box 23, AMERICAN MACHINIST. 

Wanted A good mechanical draftsman on general 
engine and boiler work. State experience and sal 
ary expected, Address F. M., AMERICAN MACHINIST. 

Wanted—Foreman for shop making iron pipe 
fittings. iron valves, radiators, and steam-heating 
specialties. ‘* Manufacturer,” AMERICAN MACHINIST. 

Wanted by a first-class mechanical 
draftsman; e i rience on general ma 
chinery. Address Box 21, AMERICAN MACHINIST. 

A machinist of 25 ye vie experience, 10 years as 
foreman, wants position; can give reference if re 
quired, Address Lock-box 21, Anoka, Minn. 

Wanted—Position as mech. draftsman, either in 
machine shop or as assistant for a mechanical en 
gineer. Address Box 22, AMERICAN MACHINIST. 

Wanted A first-class millwright; one Competent 
to make drawings and patterns. Competent, AMERI 
CAN MACHINIST. 

Wanted—Foreman boiler maker; must be steady 
and thoroughly understand his business. Send ref 
and exp. Address Boiler Maker, Am. MACHINIST. 

Wanted—15 good machinists can find steady work 
at Jones & — Machine Co.’s new shop at 
Springtield, 

Wanted 7 mechanical draftsman with a practi 
cal knowledge of fo6undry and machine shop work. 
Box 93, Albany, N. Y. 

A mech. engineer, wide ‘ly exp’d in designing, esti- 
mating, m’f’g, supe rinter n’g, e te ,isopen for engage 
ment in any location. ** Nom, * Box 321, Chic ago, Il. 

Mechanical engineer desires position; 15 years in 
charge of building and designing engines. Address 
Box 24, AMERICAN MACHINIST. 

Wanted—A situation as foreman of a small foun- 
dry employing 3 to 6 men (country preferred), by a 


Position 
16 vears’ 


good moulder, American, of strictly temperate 
habits; had 25 years’ exp. C. C., AM. MACHINIST. 


worker; a man who 
wrought-iron, making 
Address, stating previ- 


Wanted—A_ wrought-iron 
thoroughly understands 
grilles, stoop railings, ete. 


ous experience, M. Mahony, Troy, N. Y. 
A young man, age 25, tech. school graduate, 9 


years’ mfg. and designing exp. on steam engs , pump 


ing and dredging mach’y, wishe Aan ition, N. Y. city 
or vicinity pret’d.; best refs.“ G. Am. Macu 
Wanted—A foreman; a good ee To haut. accus 


tomed to the care of a shop, and experienced in the 
use of forging machines for forging small articles, 
State age and experience. R. C., AM. MACHINIST. 
Foreman moulder wanted; one who is a good, 
energetic mechanic, understands his business, and 
capable of handling from 25 to 40 men on heavy en- 
gine and mill castings. H., AMERICAN MACHINIST. 
Wanted—Foundry foreman. Must be thoroughly 
competent to take charge of foundry and handle 
men to good advantage. Address, giving references, 
and state class of work you have been accustomed 
to doing, ** Foundry,’ AMERICAN MACHINIST. 
Wanted—A skilled mechanic for foreman; must 
be a thorough modern workman of extensive prac- 
tical and scientific experience; fine tool and con- 
struction work, requiring accuracy and knowledge 
of “short cuts... Good opening for the right man; 
state exp., ref's., ete. Mech. Supt., Am. MACHINIST, 
Wanted —Two thorough, practical mechanics; one 
as supt. of machine shop and one as supt. of mould 
ing shop. in iron works doing a general foundry 
and machine business. To the right parties, having 
a few thousand dollars to invest, an interest will be 
given. Address T., care AMERICAN MACHINIST. 


4: MISCELLANEOUS WANTS + 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 








Cheap 2d hand Planers, ete. Ss. -M.Y York, Cc Cley vd... 
Koopman’s Scales for quick measurements, 


Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, O. 
New catalogue of engineers’ specialties free 


Co , Cleveland, O 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E, O. Chase, Newark, N. J. 

August C. Christensen, 24 State st., N. Y., Consult- 
ing Engineer. Designs of all kinds of Machinery, 

Turned and Highly Polished Iron and Steel Shaft 
ing aspecialty. Merwin MeKaig, Cumberland, Ma. 

Complete list of our Seales and other new tools 
for 2c. stump. A. I’. Koopman, Chicago. 

D. J. Kelsey, M. E.. Designer of Automatic Ma 
chinery, 31 Insurance Building. New Haven, Conn. 

Latest and best Planer and_ Drill Press Chucks. 
Expanding Mandrels, The Brightman Machine 
Company, Cleveland, Ohio. 

Designs and working drawings for 
chinery, tools, ete, attended to by experienced 
draftsman “ Draftsman,’ Box 107, Am. MACHINIST. 

Engineers wanted to send their addresses and re 
ceive free a 25 cent book, * Hints and Suggestions for 


Crescent Mfg. 


special ma 


How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co. 
Pittsburgh, Pa. 

Wanted—As partner, a smart man with $10.000 or 
$15.000, to engage in the manufacture of a new ma 
chine, patented in Great Britain, Canada and United 
States. First-class in every respect, as testimonials 
from parties using them will show. Have been sell- 
ing them for the past two years. Shop all fitted to 
manufacture same. Address Manufacturer, Pp. O 

$0X 1196. Boston, Mass. 

For Sale—The American patent of a printing ma- 
chine (Tiegeldruck Schnellpresse), which has made 
a sensation, and by far surpasses any system known 
before. It is a very remunerative article to be 
manufactured, and of easy sale. To be sold entirely 
or by royalties. Sample machine can be furnished. 
Testimonials and circulars, as well as any desired 
details, can be obtained by addressing the Manu- 
factory of Machinery of Hoelzte & Spranger at 
Munich, Germany. 








Etablished 1882. 


BRADLEY’S 


; POWER HAMMERS 


The BESTin the WORLD 





BRADLEY'S 
HELVE HAMMER 





BEAUDKY 8 
UPRIGHT HAMMER 


BRADLEY 8 
UPRIGHT HAM 


BRADLEY'S S HEATING FORGES 








Indispensable in 
all shops to keep 


BRADLEY'S 
CUSHIONED J___ 
HAMMERS 4 


and men fully 
employed and 
reduce the cost 


COAL Of production. 
UKGEK, BRADLEY 8 80FfT 


BRADLEY & CO.SYRACUSE,N.Y. coat ronce. 
€3 Murrayst.NEW YORK; 98 Sudburyst. BOSTON,MASS 


BRADLEY S HAkD 





SAVE MONEY, 
BY BUYING YOUR 
STRAY STOIN TS 


“COOKE & CO., 
22 CORTLANDT STREET, NEW YORE 


WRITE FOR PRICES, 
Mentioning American Machinist 








VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
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PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 
yewrkeseco., TWIST DRILL GAUGE. 


Fine Machinists’ Tools —-E. Boston, Mass.—Send for Circular 


10 BUYERS AND USERS OF MACHINERY. 


You will save money and get what you pay for by having 
us examine machinery and report on the same before 
prints, and give 


buying. Try us and be convinced. i ec 
P 4 
TENTION TO THE DESIGNING i ACHIN 
Af Bote SIG) OF MACHINERY 





We also make drs awings and blue 
Send for Blue Book giving more inform: +My 
TONES & MACH, 
MECHANICAL ENGINEERS, 
5 W. 4th Street, Cincinnati, O. 





“ Star” L Screw Cut- 
Foot Lathe ting Auto~ 
Swings matic Cross 
9x25 in. A Feed, etc. 
J | are aR ey 









sama ceammanet paren 
Scroll Saws, 


) Catalogue 
Circular Free 
Saws, Lathes ofall our 











Mortisers. Machinery. 





Steam Users.”” Lord & Co... P.O Box 1262, Phila., Pa 


Seneca Falls Mf, Co., 687 Water St., Seneca Falls, N. Y. 








OPIN 
PUMPING 


MACHINER 


93 Liberty St., | 113 Federal St., 
NEW YORK. | BOSTON. 


For Send 
Every oe . 
Class 

of Work smanisnel 


“eBloy 


i es 





THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE. 





CHICACO, ILLS. 


Is now used by many of the 
Planer Tools, Punches, Dies, Tops, Reamers, 
This steel is famous for its uniformity and great endurance, 
and Tvol-makers who want the best stock for their tools. 
CRESCENT STEEL WORKS, 
PITTSBURCH, PA. 


“CRESCENT EXTRA’ 


largest and most carefully managed shops for all Lathe and 


&e. 
and should be specified by Machinists 


NEW YORK,N. Y. 








Sebastian, May & Co.'s Improved Screw Cutting 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ 
Catalogue mailed on application. 


Saws. 
on trial. 


167 West Secord Street, 


OUR SPECIALTIES, 8, 12, 14 and 18 inch Lathes. 





Lathes 


Tools and Supplies. 


CINCINNATI, O. % 





Send for Circular. 


TOBIN 
BRONZE 


Rods for pumps and bolts. 
for pump linings and condenser tube sheets, &c. 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
Yacht shafting. Rolled sheets and plates 
Ingot metal for 


car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Sole Manufacturers. 


NEW YORK. 
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M anvfaccurers Epxchange. 
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A. MUGFORD, 


HARTFORD, CONN. 





WOOD* ENGRAVER® AND? PRINTER, 








FIRST GLASS WOOD ENGRAVING AND 
PRINTING FOR MANUFACTURERS. 


Artists sent to any accessible point 
to draw or photograph for the purpose 
of illustrating Catalogues. 

Send for the ‘‘ Manufacturers’ Exchange, 
we publish as a sample of what a Cat: vogue should 
Amongst the ¢ 
trated are 
The Pratt & Whitney Co., 
Hartford Machine Screw Co. 
Smith Premier Type Writer Co., Syracuse, N. Y. 
J. F. Pease Furnace Co., Syracuse, N. Y. 
Tanite Co., 
Stanley G. "Flagg & Co. 
F. H. Clement, ~ Rochester, N. ¥. 
Montgomery Iron Works, Montgomery, Ala. 
Send ior Samples and Estimates. 


” which 


Catalogues we have recently illus- 


Hartford, Ct. 
, Hartford, Ct. 


Stroudsburg, Pa. 
Philadelphia, Pa. 


A. MUCFORD, 


HARTFORD, CONN. 








SAVE YOUR PATTERNS, BY USING 


Fraser's Improved Rapping Flates, 


They are cheaper and better than anything you can make. 
For Descriptive Circular and Price List, 


ADDRESS 
DONALD FRASER, MILWAUKEE, WIS. 








SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


A. J. WILKINSON & CO., 


184 Washington St., 
SEND FOR CIRCULAR. 


BOSTON, MASS. 








SoL!D MER 


WHOLESALE TE. CO. 


HE TANITE 
TROUDSBURG gO. 





MERY 


Siar, 


iL 
Srokes 


Triple Coated ati wie 


HA 











STEAM ENGINE DESIGN. 
For the use of Mechanicai Engineers, Stu- 
dents and Draftsmen. By Prof. Jay M. 
Whitham, M FE. Numerous illustrations, full 
page and folding plates, 8vo., cloth - $6.00. 
John Wiley & Sons, Astor Place, N. Y. 
SEND FOR CIRCULAR. 











9, 6, 7, 7-10, 8, 9, 10, 10-1 


BORING »° TURNING MILLS 


MADE BY 


BETTS MACHINE C0., 
WILMINGTON, DEL. 


Letter from ROBINSON-REA MANUFACTURING CO, 


PITTSBURGH, PA., Jan. 4th, 1889. 


“In regard to the 7 foot Boring and Turning Mill you built for us 
last year, we can say it hus given us perfect satisfaction, and we con 
sider it unqualifiedly a good tool. 
larger than the 7 foot swing, as the old Boring Mill y« 
already set back, and we use it for 


We have not yet done any work 


mu built us is 
work up to 10 foot and ove: 


: Yours, ete., 
THE ROBINSON-REA MANUFACTURING CO,” 


SrlIzZSs. 
6, 12, 14, 14-20 ft. 




















SepreMBeR 19, 1889] 


AMEBRICAN 


MACHIN NIST 








aw SOLE == 
MFRS. OF 


NICHOLSON FILE C 
Files = Rasys 


Having the Increment Cut. 


The illustrations herewith presented exhibit more convenient and durable forms of File Cleaners 
than are usually found, the majority of those in use being rudely devised and troublesome, and we 
believe, for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 

Manufactory and Office, 


PROVIDENCE. R.tI1., UO. SS. A> 
“CENTENNIAL” OILERS. 


NEW STYLES, SKELETON FRAME, ADJUSTABLE SCREW 
AND SLIDING TOP. (See cut.) 





FILE BRUSH. 


FILE CARD. 





CES REDUCED. 


IMPROVED HANDY, VOLUNTEER AND NATHAN 
SIGHT FEED LUBRICATORS. 


GRESHAM AUTOMATIC and MONITOR INYECTORS, EYECTORS, Ge, 
Nathan JManufacturing 60., 


92 & 94 LIBERTY STREET, 


SEND FOR DES CRIPTIVE CATALOGUES. NEW YORK. 


1 - . ESTABLISHED isso. 
Formerly HUSSEY, HOWE & CO., Limited. 


HOWE. BROWN & CO., Limited, »--ysesersees's, 


Manufacturers of a kinds 


CRUGIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, I2 Cliff St. Chicago, !7! La Salle St 


PRI 




















Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Quecn Victoria St., London, Eng. 


E’TC. 


Established in — 


CLEVELAND TWIST DRILL C0. 


REAMER _ 





FINE ‘TAPS, DIES, 











WOnEEN ;RiveR |» 
PAT. SPIRAL FLUTED, 


LIGHTNING AND CREEN RIVER SCREW PLATES. a 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 


WILEY & RUSSELL MFG. 


yg” FLEXIBLE METALLIC FILLET 


For Pattern Makers’ Use. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 


MANUFACTURERS, 


Desiring to introduce their goods into the = Platte 
Republics of South America will please address 


M. A. KING, 35 Broadway, N. ¥Y. 
REPRESENTING 


C. F. BURGOS & CO., 


Importers of all classes of Machinery. 
BUENOS AIRES. ARGENTINE REPUBLIC. 


Rect’s Forse Blast Rotary Blow, 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
Tu BES, VENTILATION, ETC. 


co., 


PATENT BUR A U 
L. A. MeCARTHY, J. B. SABIN 
Manager. Attorney 2 Law. 
Room 47. 181 BROADWAY, N. Y. 


GREENFIELD, MASS. 












PATTERNS called for and CASTINGS delivered 
N. Y. City. 


anywhere in 











[ron Faun if I. shiver & Go., 


333 E. 56th St.,N. Y. City. 
CASTINGS IN QUANTITY AT FAVORABLE PRICES. 


For Immediate Delivery. 


16-20,20 & 24 Inch 








SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED, 


Best Mechanical Construction. ENCINE LATHE Ss, 
P. H. & F. M. ROOTS, Manufacturers, 51 Inch 
MN Gen Set > IND. 


Boring & Turning Mills, 
14 and 16 Inch BRASS LATHES, 


—AND— 


Screw Machines in Large Variety. 


8.8, TOWNSEND, Gen, Aw qi Cortlandt 8, 
COOKE & (0, Selling Arts, NEW YORK. 


In Writing, Please Mention This Paper. 


BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND | 
SHEARS. 


BEAUDRY & C0. 
(Formerly of 
Beaudry’s 
right 
Hammer.) 

Sole Manufacturers, 
. Also Manufac 
turers of 
Hard Coal Heat- 
ing Forges. 
Room 4, Mason B'dg 






















20 INCHICLUTCH HEAD MACHINE 


Weight 4,400 Ibs. 


Bridgeport Machine Tool Works, 





mn, 70 Kilby &t., 
~/\Boston, E. P. BULLARD, Prop. 
. i | Mass. BRIDGEPORT, CONN, 








GERMANTOWN JUNCTION. | 
PHILADELPHIA 


DUPLEX PUMPS every servi 


EVERY SERVICE 


ye 
Cc. W. LE CounNrT, 


South Norwalk, Conn. 


REDUCED PRICE OF LE COUNT'S 
= MEAVY STEEL DOG 


Inch, Price 
& 40 





eo that ij 








8B o3R)8 guy »plo U9 MA 


lOpAV}] PUB PBI oN IB] ‘BMIIIg [9938 WM 


ee 19839 AABaH S.junog 27 





the thread wear 


Fuls tof 19 $23.60 BF 
2 cext eae 
21 (ext. 

One Small Set of 8—by td inches to 20 inch, 
One Set of 12 by 1-4in. to »2 in. cc ontinue dby L2in.to4 in, 13 


Western Agent, S. A SMITH, 23 South Canal St., Chicago, Ill, 


cew GATALOGUE OF Te 


NEW 
And Supplies sent free to any address S receipt of Ten 
Cents in stamps (for postage 





. This Dog has a Very Heavy Poss 





*pat 








Chas. A. Strelinger &Co., 402? Detroit, Mich. 





BOILE R FEEDER | BREWERS AIR PUMP 


PUMPING MACHINERY 
FOR ALL PURPOSES. 

















INDIANAP 


“PUMP” 


“FIRE PUMP 


be 
LIS-IND 


DUPLEX PUMP 


SEND FOR CATALOGUE 
AND PRICES. 

















HALL DUPLEX 





HALL STEAM 
91 Liberty St., 





Boiler and 
Pump Combined 


Send a New a 


STEAM —— 


PUMP CO., 


New York. 





Fire Pump 





- ee eo. 8 > wt 
aru AP 
MANUFACTURERS mba Shaw, Kendall & ¢ 

BP tT, we & Ashworth, P ‘ttsbure rh, 

@ Liddell & Co., Montgome 

troit, Mich.: 

Mich.; 
cisco, Cal.; 

timore, Md.; 

Va.; 
and St. Paul, Minn.; 

Wm. Gardner & Co. 


Street, Chicago. “~ A 


Bailey and 


Shellhorn & Rich, 
e, Tenn. 








Toledo, Ohio ; 


Wickes Bros. < ae 
Rundle, Spence & Co. 
George Worthing gton Co., Cleveland, ‘Obio 5 Flynn & Emrich, Bal- 


Walworth Supply Co. 
1D. Elsins ger, Scranton, Pa. 

Portland, Ore. 
Howden, Muskegon, “Mich.; 
Huron Steam Fitting Co , P ort Huron, Mich.; E. F. 
Che ‘boygan, Mich ; 


FOR SALE AT FACTORY PRICES BY 
Branch Offices, 520 Olive Street, St. Louis, Mo., and 68 and 70 South Canal 


Aller, New York; H. I. Snell, Philadelphia, Pa.; 
Kennedy & Pierce, Denver, Col ; Sherriff 
Pa.; C olumbus Supply Co., ¢ ‘olumbus, Ohio} Forbes 
ry, Ala.; J. Baur, Mz inistee, Mich.; W. A. Wain, De- 
Sagin: uw, Mich.; A. Leite it, Grand Rapids, 


Milw: aukee, Wis.; Joshua liendy, San Fran- 


:O. B. Goodwin, Norfork, 
Minneapolis 


Lebby, Che arle ston, S. C 
Boston, Mass.; Leeds- Barratt Co., 
Dugan Bros., Salem, Ore.; 
Brooks, Ki 7 C laire, Wis.; J. J. 
Jackson, *Mich.: Port 


S.C 
John Hutehinson Mfg. Co. 
( ‘ooley, Lansing, Mich.; 
Tennessee Range & Mfg. Co., Nash 





FITCHBURG MACHINE WORKS, 


Manufacturers of 


Metal-Working Machinery. 


OFFICE AND WORKS 


NOS. 13 to 


FITCIIBUORG, MASS. 


SEND FOR CATALOGUE E. 


21 MAIN STRE 










“LITTLE 
GIANT” 






RUE’S 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 

‘Boiler Washer and Testing Device. 

Uses Warm Water, avoiding injuwy 
and facilitating the Raising of Steam 


RUE M’F’G CO., PHILA., PA, 
CATALOGUES FREE. 


IS THE West Injector 


For Feeding all Steam Boilers. 


© EJECTOR, 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelpl iia. 


t® Our New and Revised ( of Practical and Seien 
tifie Books, o pase 8, &v« bo Onl ¢ sur other Catalogues and Cir 
culars, (hips who overing every brane h of Science applied 
to the Arts, oa free and tree of postage to any one in any 
part of the world who will furnish } his address. 


a LOLS) wd 0 (0) 55) 300) 4 RLY 


atalogrue 





SABRITT METALS @ 


PAUL S.REEVES aX 


Mike 
760 S.BRoap St. 








The Best EMERY WHEEL Made is the 


“NORWICH.” 


FOR PARTICULARS SEND TO 
MONTGOMERY & COQO., 
105 FULTON ST., NEW YORK. 








We have placed on the market a Hollow Chisel Mortising 
Machine which is just as good as our Planer Vise. 
Carriage and Woodwork Factories, please write 
us for prices. 


THE GILKERSON MACH, CO., Homer, N, Y, 


x. 
oT = 
Ae secre 
5/5 EQ!: 
m1 | SES a 3 = 
OTe PUNCHES. (iis 
z| F Pee e 








WORTHINGTON 
Independent Condenser 


ADAPTED TO 


STATIONARY «AND MARINE ENGINES 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 


/REGULAR IN MOTION DURABLE AND 





COMPACT 
CORRESPONDENCE DESIRED 
HENRY R WORTHINGTON 
NEW YORK 

BOSTON PHILADELPHIA CHICACO 
ST LOUIS ST PAUL SAN FRANCISCO 








12 


cemesamusinsanlaiaiaants 


Facts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam 


horse-power ‘of them during that length of time, 


users of the country, who have used thousands of 
will warrant your investigating 


their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 





PonD ENGINEERING C0., 


CONTRACTING ENCINEERS, 
Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &e. 

Send for ILLUSTRATED CIROULAR. 


St. Louis. Chicago. Kansas City. Omaha. 


> THOS. H. DALLETT & CO. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 
Portable Drills, 

Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE 














THE LOWEBOMER 


WITH SUPERHEATING STEAM ae 





—" . == Ls = 
| ae se = 
aw 2 


Over fifty 
this system of boiler to be the best in eve 





ears’ competition has proven 


respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 


Send for desc ription- and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 





THE STERLING WATER TUBE BOILERS 


Have unusually large steam and water spaces and well-defined circulation. 


The fire-brick furnace 


and almost vertical water tubes give remarkable economy of fuel with rapid and steady 


steaming. Dry steam at any pressure. 


Three man-holes give quic 


L arge mud-drum. 
Freedom from leakage and re —. 


First cost moderate. 


No cast metal. No hand-holes. 


access to every part of the boiler. 


THE INTERNATIONAL BOILER CO., Ltd., 


714 CORTLANDT STREET, 


NEW YORK. 








PUMPS OF EVERY 
DESCRIPTION. 





") CIN GINNATI, 0. O.( 





-~ SEND FOR: 
CIRCULAR. 


| 
=<) 





TELL 
CASTINGS 


Crossheacs, 


FROM 1-4 TO 15,000 LBS, WEIGHT. 


True to pattern, sound, solid, free from blow-holes 
equaled strength. 

Stronger and more durable Sen iron forgings in any position or 
for any service whatev 

60,000 CRANK SHAFTS and ‘50,000 GEAR WHEELS of this steel 
now running prove this. 

Rockers, Piston-Heads, ete. 


and of un 


for Locomotives. 
STEEL CASTINGS of eve ry description. 


Send for Circulars and pric es to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office 407 Library St., Philadelphia, Pa. 





Worcester, Mass. 
Manufacturers of 


W.C. YOUNG & CO., 


tngine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


a oE. LONERGAN &CO. 
; ag Ui 211 Baco St., Phila. 


aif Manufacturers of 
4 ' . 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Reguletion 


POr 


SAFETY VALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
‘Reliable’? Steam 
Trap. 
1isk8 Catalogue 
free on application. 














Iron and 


SOLDERIN 


Steel 
may be done without R U ST 
causing 
by using our Non-Corrosive Soldering Fluid. 
Sample Bottle, prepaid, for 10 cents 
FOR SALE BY ALL DEALERS. 
STERLING ELLIOTT, NEWTON. MASS. 


HUGO BILGRAM, 
440 N. 12th St., Phila., Pa, 
Maker of all kinds of 


SMACHINERY. 


eae facilities for Accurate 
or 









Bevel Gears cut theoret- 
ically Correct. 


WENTY YEARS WITH THE INDICATOR.” 


(PRay.] Vols. land 2(one volume.) Seventh thou- 
sand, Large 8vo, 285 pp., many illustrations, Price 
JOHN WILEY & Sons, 15 Astor Place, New York. 





$2.50, 








FRICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 





North Adams, Mass. 












TRACTION 
BELT GREASE 


aS 

| LEATHER PRESERVATIVE, 
| Joseph Dixon Crucible Co., 
‘Manufacturers Pencils and Graphite Specialties, 


JERSEY CITY, N. J. 

















SIMPSON’S CENTRIFUGAL SEPARATOR 
eee. AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers. Ete. 

Also Keystone 
Heaters and Purifiers. K ey- 
stone Belt Pumps, Simpson's 
Centrifugal Erhaust Heads, and 
other Engineering 5 Spe cialties 
Steam Plants furnist ed com- 
plete and erected. Send for 
particulars, 


KEYSTONE ENGINE AND 
MACHINE WORKS. 


FIFTH AND BUTTONWOOD STS., PHILA. 
Or, A. T, ARTHUR, Selling 





Agent, 18 Cortlandt St. N. Y. 


Feed- Water 


MACHINIST 


WESTOOTT CHUCR Ct., Formerly Oneida Steam Engine & Foundry fQMGI, i Y, 


Manufacturers of all kinds v SCROLL COMBINATION LATHE CHUCKS. 
over all. | 


LATHE AND DRILL | | 


CHUCKS) 
“ero Catalogue. | : 
BYDROSTANIC. MACHINERY, 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS. 


VAULT ELEVATORS, de, fo, 


WATSON & STILLMAN, 204-210 East 43d St., N. Y. 


SS CHUCKS 


THE HOGGSON & PETTIS MFG. C0., 


NEW CATALOGUE. 
Est. 1849. NEW HAVEN, CONN. 


INDEPENDENT CHUCKS, 


(See Am. Macurnist, Nov. 5, 1887.) 
Before buying Chucks of this class, write us for 
~— sulars of our latest improvements. Different 
rom other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics 


THE D. E. WHITON MACHINE 6O., 


NEW LONDON, CONN. 


|SepremBer 19, 1889 





Diameter | Will hold in- | 


side of Jaws. 








B 
es 

















IMPROVED INDEPENDENT CHUCK. 

Made by THE E. HORTON & + gl Cco., 
Windsor Locks, Conn., U.S.A 

SEND FOR ILLUSTRATED CATALOGUE. 








A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 











Emery Wheel 
oempeaane. Machine. 







give solid 


pported that it 






ghts. 


el 











SSFOm 
UNIVERSAL RADIAL IEEE 
RADIAL DRILLING MACHINES Ress 
_ = THREE DESIGNS. SIX SIZES RRR 
_z€MBODY ALL DESIRABLE FEATURES IE ae ammege 
PRICES $450 °& UPWARD gexsty & 
UNIVERSAL RADIAL DRILL CO RSEE Semis 
CINCINNATI gis 233 2) 
A NEW PATENT ADJUSTABLE REAMER, |*222<2: * 
SPRINGFIELD GLUE AND ENERY WHEEL CO., 


Sevonahly tested 
and practical. A set 
of five will ream any 
=| possible size, from 
13-16 to 4A inch. 





SPRINGFIELD, MASS. 





in every 


TOOL AGENTS WANTED $50"? 


the United States. Send 10c. for Cata- 

logue, Stationery &c. 

THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 
C. B. JAMES, 98 Lake St., Chicago, IIl. 


Quicx-Action VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


THE AERATED FUEL COMPANY; J. H. BULLARD, GENERAL MANAGER, SPRINGFIELD, MASS. 


Send for C Circular. 


CRANSTON & C0., 57 PARK STREET, N. Y. 




















REPRESENTED BY GEO. M. SMITH, Los Angeles, Cal. 
W.S. COLLINS, 171 B’way,N. Y. J.M. DAVIDSON, Columbus, 0. 
CHILION JONES, Gananoque, Can. 1.C. HOWES, Kansas City, Mo. 
WILLIAM PICKETT, SON & CO., 170 Lake St., Chicago, IIl.,and J 
HARRIS & COWDERY, Ashtabula, Ohio. [St. Louis, Mo, 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. 

ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. 











Sept. 29, 1885, 
July 5, 1887. 
Feb. 5, 1889, 
Feb. 5, 1889. 


SCROLL SAWS 


THE 


FLEETWOOD & DEXTER 


ARE THE BEST. 


THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 


WILMINCTON, DEL., U.S. A. 





‘COMPLETE STEAM PUMP | ' 
ONLY SEVEN DOLLARS 
DEMAND THIS, PUMP 
(0) um OC) 6) = 
DEALER 


OR WRITE 
FOR PRICES 
PATENT 


W/NN EDO 4 2 to On ED ae 
SOLE MAKERS 
INCINNATI, —— 


PATENTS. 


BABCOCK, Solicitor of U. 8S. and foreign 
513 Seventh St., Wasbington, db. o.. P. 2 
Formerly assistant examiner U. 8. Patent 
Office. 183 years’ practice. Attorney's fees may be made 
payable on allowance for U. 8. applications received 
vefore January Ist, 1890. Write for further information. 


HEAVY UNIVERSAL MILLING MACHINE. 


For variety and range of work this Machine has no equal, 
and for workmanship it has no superior, 

Alladjustments have Micrometer dials, Automatic feeds 
in all directions, Size of Main Journal, 3\6''x6”, 

Smaller size built, 


A0.US 


Van DUZEN'S 














WM. Hz. 
vatents, 
30x 220. 














PEDRICK & AYER, 1001 & 1003 Hamilton St., Philadelphia, Pa, 
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MOUSE TST ONL AND MAGHINE somPunt2=>“=='T) SAUNDERS SONS, me.” 
——_ $] Steam & Gas Fitters’ Hand Tools. Pipe Cutting 


SEND FOR CIRCULAR. 
THREADING, 


AND 












Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. = T ; M r 
P Lappin Machines, 


b] 
BoyYNTON Ss A DJ USTAB LE THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
ALLIGATOR WRENCH. with strength and lightness. Easily adapted to various sizes of pipe. Rolling instead of sliding motion. 


No loose parts to become detached and mislaid. All wearing surfaces are of tool ste¢ lhardened. Less 
friction of parts than any other pipe-cutter made. 









PAT'D JUNE 14 1887, Quick and 





handy in ad- ——— PAA “ 
: , justment. "ESS WF > ORS SD i ad 
Invaluable O- IESE enn os) 
for work on Q° ) i. CQUPOLAS. FORGES. tentee kee &c.A 
clipped pipe, in zee coils and corners that cannot be reached with other wrenches. Made entirely of NA EXHAUSTERS. STEAM FANS 
drop forged steel. Six sizes. Manufactured by aes 
CAMPBELL PRINTING PRESS AND MFG. iagg 





HEATERS EVENTILATING WHEELS 
co. “NY WNW 
6 .LIAM ST., N "0 . ‘AGO. pgegamaey Mr. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO UFFALO |BUFEALO FORGE Co. May co. 
|BUFEALO FORGE Co. May 


Flather Planers. Lathes, iE 


Planers, |\1) ST RGINE TR 
Drills, For Reducing and Pointing Wire, 


; 
Q 
a 
H = 
saat ADAPTED TO POINTING WIRE ot 
Lal 
0 
4 





ms Dr», DTTP 2 » 


















he Almond = 


A NE quarter turn 
pee A to replace 
quarter turn belts and bevel 


a zears. 


4, sommes’ ya) 7. i. ALMOND, MFR., 
Np 


22, 24, 26 and 80 inch. 


VERY HEAVY AND POWERFUL. 


DS AND WIRE FOR DRAWING. 
Slotters For bait PFs Speman address the 
, ] P\ ec , 

Fic 1S. W. GOODYEAR, Waterbury, Ct. 


HEAPEST a4 O LT 
20 PULLEYS, 20/'x5 1-2”, BORED AND TURNED IN 10 HOURS. C | 
NEW HAVEN MANUFAC’G CO., DA 


New Haven, Conn. 


83 and 85 Washington Street, 
BROOKLYN, N. ¥. 

















WRITE FOR CATALOGUE AND PRICES. 











:, ——————— BEST Es SITE & md 
SHELLENBACK PULLEY L LATHE. “” 
Pulleys Turned and Bored Simultaneously. STLYE. 


te" The Greatest Labor Saving Tool of the Age! 
MANUFACTURED BY H. B. BROWN & CO.. 
RICHMOND CITY MILL WORKS, 


RICHMOND, INDIANA. 


SUPERIOR IN QUALITY. 


NTODERATE In PRICE. 


HILL, CLARKE & GD,, 


156 OLIVER STREET, BOSTON, MASS. 


EAST HAMPTON, CT. 


LACKAWANNA 
GREASE cUP| . NEW AND SECOND-HAND 


Will Save its Costin Oil 
alone Several Times 
per Annum. a 


COST OF COTTON-WASTE. PRE, FOR IMMEDIATE DELIVERY. 


a DRIPPING AND SPATTER- 









































1 14 in.x6 ft. Engine Lathe, Hendey, new. 
A POSITIVE FORCE FEED with the Sumer * 6% «© Ge Bet Oo good. 
most PERFECT REGULATION and| {idinasft. |“ * "Bitar Pool Oo. pei 
GREATEST CONVENIENCE in opera-| 1 thin x6 ft. «a eh Ree aead. 
iu tion yet attained in any device for the ee Ee a “a Sores Ge PRUE RO, good, 
ee . lubrication of mac hinery. Works ; ie “bs on _ “ “ seme, good 
THE CINCINNATI MILLING MACHINE CO., equally well inevery possible position. | 1 igin'xsft. “ “ — Hendey, pont 
117 in xx ft = ” K itchburg, vod. 
188 Second Street, Cincinnati, Ohio. Lackawanna Lubricating (0 Q1kin.xsft.  * “ Star Tool Co, pe 
EED ~ * - a] ) 1 19 in. x7 ft. e Light Pattern, good, 
F. E. R p) Do , Pe 41 Coal Exchange, Scranton, Pa. :2 = pape Reha a oe o gise hburg, Al 
= in.xl0 ft. “* * tchburg, Al. 
r S Mass. 2 124in-xl0ft. “ “ Fitchburg, Al 
Worcester, =m 7, A seleisibaiaetan MUU UM UM 1Min.xl2ft. “ “s Fitchburg, Al. 
b> fe) ‘a PTT TT Ty yn | r |" i 5! y" | My 1 3lin.x20 ft. “ L. W. Pond, fair, 
w 3 O 3 E ‘3 eee sot } : sin. raised to! 39in. att E ing. Lane, Obl, late pattern,A I 
aa 54 in. x! ngine Lathe, Fitchburg, new. 
= | Z =| ie | Teel i cH rg re ker € \ ‘| \ | \ | \ | g 1 No. 2 Cabinet Turret, American Tool Co., re 
—- we, te s - : S “on LES : +g. in a Head Shape r, aie pours, 4% 
© Ae 2 = 1aper, ito burg, Al. 
S odge, Davis & C aw, 
© - < a MACHINI T 5 1 22 in. xb ft. light pat. P lane ar, Putnam, " Pease 
NGINE Lathes, Hand Latl Foot Lat} Upright D is oy a > PATENT END GRASS TION. 1 Bot fitepbore, AL 
i € d Lathes, Foo athes, righ rills = 80x16 “ 
and Milling Machines. Agents, M ANNING. MAXWEI EI & 4 rs a We Invite Comparison for Accuracy with all others. 1 roe * e A t 
& MOORE, 111 LisgRTY STREET, NEW YORK. r=) Cle Zz EVERY SCALE GUARANTEED. SEND FOR LIST. 1 60x55x24 Al. 
“20 3 <|COFFIN & LEICHTON, SYRACUSE, N. Y. it = Pulley Mac hine, 1 head. Stevens, good, 
A = ood 
HODCE’S ® $ ml o] 4 1 Brass Milling Mac hine, Gage, oe 
' ‘ one fq to € 1 No. 1 Universal Milling “ Kynon, new. 
nive ¢ ion i © >| 2 1 Die Sinker, Eynon, new. 
© o} ~ 7 1 60 in. Horizontal Boring Mill, new. 
Y oY Q 4 Manufacturers of * 
f PATENTED. ; : Agent for HALSEY’S PORTABLE POWER DRILLS 
‘ombining an elbow 4 Oo Iron and Brass Workin , 
Combining an elbow and > Zz 2 g FITCHBURG MACHINE WORKS. 
union, and can be set at a R 
any angle at which it is © 0 = Also full line BRIDGE AND BOILER TOOLS. 





desired to run the pipe. 
Manufacturers & Wholesale Agents, 


ROLLSTONE MACHINE C0., 45 Water St., FITCHBURG, MASS, 


» SHAPING MACHINES f@) 


FOR HAND AND POWER. 
6’, 8’ and 10” Stroke. SM AO OTF H 


Adapted to All Classes of Worb | TA R)0) ae-clelua 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 





140 & 142 E. SIZTH ST, J. J. McCABE, 
CINCINNATI, O. 121 LIBERTY ST., NEW YORK. 


Send for Circulars and Prices. 
L. W. POND MACHINE CO. 


Manufacturers of and Dealers in 


Jron Working Machinery. 


IMPROVED IRON PLANERS & 
specialty. Feed, patente a! Feb. 
9, 1886. Belt : 
Shifter pat- 
ented Novy. 2, 
1886, 





















Investigate the merits of the Reliance 
Safety Water Columns. It pays to keep 
osted. Many ofthe largest corporations 
coc found it profitable to discard the 
old appliances, and adopt these safe- 
guards. There is always economy in 
safety. Send for illustrated price-list. 


RELIANCE GAUGE COMPANY, 


27 Euclid Ave., Cleveland, 0. 


P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





140 
Union St., 
WORCESTER, 

MASS. 


vores at agatha eh ee Op ADAMS AUTOMATIC 
or ao eet Me edo COILS & BENDS) Se BOLT*°NUT THREADING MACHINES 


are in use, can (3 urn of on eunaineas oppo Bec rade goss MANUFACTURED ONLY BY THE 


money by introducing a small article for which a demand 


























wrod “ a for which & demand om OP —e - 
exists on every Steam | Be iler, large or small. Sample = CAP | ‘o@) L MA N U FACT U ia | N G ol eR 
can be carried in the poc ket Address, enclosing 4 cents IRON, ‘ate 
in Stamps for full particulars, and mention where you CHI (or Xeie) 
saw this. Postal Cards not noticed P. O. Box g06, BRASS and 
Philadelphia, Pa. Splendid field in this city. 
‘NVW AZHT YP 40f ,,814) ut Turyjou,, $1 a4ay] COPPER 


REGULATORS. 


P ; P E e The Mason steam regulating devices are known all over the world as the best of 

their kind. They are the standard adopted by the American and Southern cotton 

ALI, STYLES oil companies. Over 700 of our reducing valves were used by one car-heating firm 
P last year. Send for desc ription to 


THE NATIONAL PIPE BENDING 6O., MASON REGULATOR CO., 22 Central St., Boston, Mass., 


82 River Street, NEW HAVEN, CONN. Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 











IUSUUIMILUIS: CARY & MOEN CO. 


Mud) vere} 











“TEL WIRE OF RY DEA Spa 


PoINes 








1 4 AMER ICAN MACHINIST (SepremBer 19, 1889 


‘WILLIAM SELLERS & CO., Incorporated. BEMENT, MILES & CO.. 
PHILADELPHIA, PA. 


PHILADELPHIA, PA. 
——BUILDERS 0F— 


MACHINE TOOLS FOR WORKING IRON AND STEEL, METALWORKING MACHINE TOOLS 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 

High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 

Machine Shops, Rolling Mills, Steam Forges, Ship 

Yards, Boiler Shops, Bridge Works, 

Etc., Etc. 


power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Autos 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. SOUTHWARK FOUNDRY & MACHINE CO., 
' ss Tit YONGE ALLS yy Hamilton PHILADELPHIA, PENNA. 
2 OHIO. 














matic Injector of 1885. 




















BOILERS. BLOWING - 
—” Hortzontaly Twin | TANKS. REVERSING 
Sovicie belt and Steam: All 
Multipte, STEAM ENGINES. 
os Punches and Shears, HAMMERS. CENTRIFUGAL 
OVER 300 SIZES. HEAVY PUMPS. 
Power Cushioned Hammer. CASTINGS. STEAM PUMPS 





Send for New Catalogue, = 





; SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


THE LLES JON, ““""" MACHINE TOOLS. 


i aie 0 aide. WILMINCTON, PATENT, PLATE BENDING ROLLS FOR 
Par DRC. rte 1888. DELAWARE. = ALL SIZES. » Boller Mak- 
25, a. = z = é 

: = — , s = ers, Bridge 
Builders, 
Ship Build- 
ers, Rail- 
road Shops, 
Locomotive 
and Car 
Builders, 
— Etc., Etc. 





ACME MACHINERY CO. 


ILEVELAND, OHIO. 
Manufacturers or ‘* ACME” 


Single & Double Automatic Boltcutters, 
Cutting from 8-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 


















































Set of 8 MANDRELS takes W. H NICHOLSON & CO 


re a rer WB PUNCHING: SHEARING TET 


rae SHB» BOILER MAKERS ROLLS. > 
THE OPEN SIDE TRON PLANERS. 


— BROWNELL 
Their value and efficiency are uni- 








ANTI-FRICTION \N&w Doty Manuracturing ©: 


 Stepor Thrust Bearing OLB ndejue, SKE nyteN in| 


: STANDARD TOOL CO,, 


Lathes, Drills, Worm 
ATHOL, MASS., 


Shafts of Elevators or 
MANUFACTURERS OF 


Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

"The Celebrated Chaplin Try and Ceater Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 




















versally acknowledged and endorsed, 


DETRICK & HARVEY, 





Manufacturers, | 


BALTIMORE, MD. 


® Bearings of all sizes made to 

order, and patent rights for 
@ sale by 

Pitch and Center Gauges, Hardened Steel Squares, 

Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, &c., &c. 


G.L. BROWNELL, 
WRITE FOR ILLUSTRATED CATALOGUE AND PRICE L ST OF FULL LINE. 


FRICTION tee cevar: comune 


Correspondence Solicited. 
WESTERN ELECTRIC CO.’S NEW BUILDING, NEW YORK. 
Used in prawT OF ARC-LIGHT AND POWER CO., CHICAGO. 


Split Pulleys, Couplings and Rope Sheaves a Specialty. 
Thousands in use working satisfactorily. 


ECLIPSE WIND ENGINE Co., 


Send for New Catalogue. BELOIT, WIS. 


ERINBIE FRICTION 
PULLEYS & CLUTCHES, 


YJ The D. FRISBIE COMPANY, 


114 LIBERTY STREET, NEW YORK. 


THE NORTON DRILLS. 


FOR LICHT, SENSITIVE 
' AND RAPID DRILLING. 























fe Corliss Steam Fndine Co. 


PROVIDENCE,R.I. 
Incorporated June, 1856; Established by 


CEORCE H. CORLISS, 


INVENTOR OF THE CELEBRATED 


@) “CORLISS ENCINE: 








DESICNER & BUILDER OF THE FAMOUS 








a * MADE WITH 
CENTEN N IAL EN GIN E ° 1, 2, 3, 4 and 6 Spindles, Sensitive Feed. 
Exhibited at the Philadelphia Exposition, 1876. rah nase 

These works have been fully equipped, at great cost, with heavy special tools, of his nda og new and original im- 

invention, for the manufacture of this perfected engine, which is a guarantee of superiority ate, Durable ee ie Gane 

in workmanship, and interchangeability of parts, never before attempted in the line of steam ae wake pemnetaly of Oe en 

machinery. rs ‘ " ie for prices and description; 
The public will understand that we have no relations with American or European builders 





W. P. NORTON, 


Bristol, Conn. 


of so-called ‘Improved Corliss Engines,’’' and that the final and perfected Engine of Mr 








George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. wi 


a se ees oes BALL AUTOMATIC CUT-OFF ENGINES, 
ERIE, PA. 
RLS ANS ER TIAL UB ULAR Ante it OtLER The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
} required, Economy of Fuel, Perfection of Regulation. 


| CHARLES R. VINCENT & CO., 


Especially adapted tor compound and triple expansion engines requiring superheated steam NEW YORK SELLING OFFICE, i nadiic hoe armen. 
and at very high pressure 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES.| 


In Use, Over 1,000. 


25 to 1,000 H. P. 


These engines are the combined result of long ex 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy aud continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
. in Steam Consumption and superior regulation guar- 
ee anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Coustruction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, IL 
SALES AGENTS: V L “SIMPSON, 18 CORTLANDT STREET, N.Y. f ROBINSON & CARY, St Paul, Minn, 
KENSINGTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Scle Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLENINGS FRENEWABLE-SEAT GLOBE, STRAIGHTWAY and CHECK VALVES, | co 


The Renewable-Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first-class valves. The seats are simply screwed to 
place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or 
pressure. 

Wealso manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier; and Pump Governor. 


SEND FOR CIRCULAR. 


ALBANY STEAM TRaP Co., 


ALBANY, N. YW. 


“OTTO” GAS ENGINE WORKS. | The BECKETT a & MACHINE 0., 
SCHLEICHER, SCHUMM & 00., ARLINGTON, N. J. 


33d & Walnut Streets, 151 Monroe Street, Manufacturers of 


rea ‘eailiaae 7. 7 The “MUNZER ” 
New York Agency,18 Vesey St. ( ' ' 
orliss Engine, 


SEND FOR CATALOGUE, 











other fluid 











OVER 25,000 
ENGINES SOLD. 





co. 








** Otto”? Gas Engines. PAINTED POST, N. Y. 
VERTICAL | 4 THE 
** Otto’? Gas Engines. > ARMSTRONG 
TWIN CYLINDER i 
* Otto’? Gas Engines. ENCINE. 
» COMBINED —" 
“OTTO” GAS ENGINES AND PUMPS. ' Workmanship 
= COMBINED 2 | ae eee, 
5 to 75 H. P. 


“OTTO” GAS ENGINES AND DYNAMOS. 





New York Selling Agents, H. J. BARRON & C0., 40 Cortlandt St. 

























STEAM ENGINES 


IRIEDE 
oe | 
pe TAKEN] 









coe TSsa 
OF CANGINES, 

Hich fr essure. 

Condensin; rand Cmpoung 


TUBULAR BOILERS. 
peu, HEAVY FLY WHEELS 


SIZES UP TO 


G6 FT. DIA. RY 10 FT FACE 


FRIGK COMPANY, bul 


WAYNESBORO, PA. 











IN 


Ecipse Carls Engine. 








NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 


JOHN J. METZCER, 
69S. Clinton St., Chicago, 
WESTERN ACENT, 


‘A GENUINE “CORLISS.” 





Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work, 









VAN DUZEN 


CAS ENCINE 


aNO BOILER. NOCOAL. 
NO ENGINEER. 

No Extra WATER RENT 
or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 
Send for description and prices 


@ Van Duzen Gas Engine CO., 
— 60 E. 2nd St., CINCINNATI, O. 
The J. A, .. MACKINNON MACHINE CO., Agents, 22 Warren St., N. Y. 





JOHN McLAREN, 


BUILDER OF 








CORLISS 
Engines, 


AIR 






















HOBOKEN, N. J. 
ee PECKS PAT: DRot 
DROP FORGINGS 








OF IRON| 
OR STEEL 
BEECHER & PECK, NEW HAVEN CONN. 


“EW AND TAPROYED 
MILLING 


MACHINE. 





|L. S. STARRETT, 


Manufacturer of 


~ FINE TOOLS. 
: ATHOL, MASS. 


SEND STAMP 


























FOR FULL List. 


A TPN NP ANT A A 


PULAU 


MACHINERY ON HAND. 











léin.x42in Planer, Rridgeport, new, 

22 in. xd ft. - /heeler, = 

| in.xd ” sed i i good sneer. 

24in.x6 ft. ” ow x2 . 

a) in. xstt. “each Atherton, Powell & H.&P.new.| {2 Note the following new features : 

36 in. x14 ft. ig = ° . 
6-4-10-12-15 in Crank Shapers. (38" Overhanging arm removed without 
u 5 ip. He ee Sve oper, good, taking off the sleeve. 

5x20 in. riction lepers. 

20-24-26 and 32 1n. Geared Shapers. eS > 
ee ee om ({a9" Sleeve for the overhanging arm and 
iin x6 ft. “ Blaisdell & Prentice Bros, «| the column cast in one piece. 

in. x7 ft. Bogert, ah 
15 in.x6 and & ft. Baas (3" All movements operated from front of 


16 in. x6 ands ft, 

16 in. x8 ft. 

18 in. x10 ft. ‘“ 
16-20 in. x6-8-10 & 1: 2 ft, 


Blaisdell, machine instead of under the table. 
Prentice Bros. 


good as new — j i 
Hdl dat” (a Long bearings. Long and wide tables. 


Her Bridgoport, new. “ P f 1 1 
Sin. x8-10-12 ft. different Makes, . ad wer fee entire lene » 
20 in. xs-10-14ft. Different Makes, — . rs entire le ngth of table a 
in. any length Be a‘ Bridgeport, Pf (#~ Large spindles hollow their entire 
7 in. 8-10 12 Br dgeport, Bay length. 
24 in. xis ft. Ne 2 ‘ 
tga bg ow Haven, cheap-| [35" Indexed feeds on all machines. 
28 in.xl4-16 & I8ft. Engine Lathes, F. & S. “Ww. 
i 36 & 50 ine | I pate: y achine, Stevens, Prt Neem * Le irge cones, wide belts. 
iy x R ; : 
ain, Drill ri “me Davis, new,| ¢& Each machine furnished with a vise. 
20-23 25-2k inc f * 7x . : . 
oS Sb nen Daiite Blaisdell, (@~ Built either plain, back geared or 
a jm Se ain Beil, & Veod. Bona, » fair, | Universal. 
n. Dri eed, N 8S. E. Co. good. =3> Wri * $ 
bit Arm, AY niversal Radial Drill ae (a" Write for prices, with cuts and full 
abinet Turret Lathe, Lodge, Davis & Co “ -serinti 
No. 2 Screw Machine, Brown & Sharpe. cheap. de scriptions. 
Ames Index Milling Mac hine, fair. 


—THE— 


Loner & Davis Macuws Toon C0, 


fo. land 3 Universal Miller, Brown & Sharpe, 
2 Plain 

48 in. Gear Cutter, 

24 in. Chucking Lathe, 


new. 
fair order 
B. & C 


Harrington, good as new. 


= 33-49 in. Turret (hue king Mch Bridge port, new 

: 7 & 51 =, e ation al B. - a Brige port, ued 

vin. stroke Slotter, ar, Al 

Warren's Die Sinking iateon” good as new. CINCI N NATI, OH 10. 
Cold Rolled Shafting in Stock. Send for List. Write 





for what is wanted. WESTERN BRANCH: 
E. P. BULLARD, id & 70 SOUTH CANAL ST., 
CHICACO. 


62 College Place and 72 Warren Street, New York. 








HOISTS. 


Bhp SI M111) 1G MACHINERY. 
M.@. BULLOCK MANF'G. CO. CHICAGO. U.S.A. 


CORLISS THELANE & BODLEY CO, 


s+ HIGH PRESSURE, CONDENSING and 


a COMPOUND 

mw. CORLISS ENGINES 
: Sen i  » STEAM tl 

THE LANE d& BBODLEY CoO, £457 2 1084 corm waren sr. 

THE PORTER-HAMILTON, KEUHVE & SSR G0, .2rr0.m0 st, NEW YORK, 


FACTORY: HOBOKEN, N. J. 


Manufacturers of * DRAWING MATERIALS, &c. 



















“SUPE RIOR SWISS” DRAWING INSTRUMENTS. 

“BEST GERMAN” DRAWING INSTRUMENTS, 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
gles, T-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION, 





‘The beat Engine in . yore for Gaaer Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


Q@TEARNS MFG CO. 





SEND FOR CATALOCGWE. 


(CESTER MACHINE SCREW CO. 












Qj 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 





BRISTOL'S PATE’ | 


s STEEL BELT LACING 


= \ Makes a Smooth and Elastle Joint. 
Easily and Quickly Applied. 
ENGINES from 15 to 400 Horse Power No Special Tools a wy 
Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS »° GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


Bristol Mfg. Co., Waterbury, Ct. 


or 132 Nassau St., Room 56, N, Y. City. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 








STANDARD REFERENCE DISKS 


For use in Setting Calipers, Testing Measuring Tools, and 
Reference for Sizes in Shop Practice. 


They are made of steel, hardened and accurately ground to size. 

Price of complete set (45 disks and 6 handles), $35. 

Single disks from 60 cts. to $1.50. Single handles from 45 to 
60 cts. 





Price List Mailed on Application, 


Western Agent, 8. A. SMITH, 23 South Canal St., Chicago, II. 


NILES TOOL WORKS, 


) MACHINE TOOLS. 


We devote special attention to the complete 








equipment of Machine Shops, Boiler 








Shops, Car Shops, ete. 
Correspondence 
solicited 
NEW YORK, PHILADELPHIA, PITTSBURCH, CHICACO, 
98 Liberty St. 705 Arch St. Penn Building. T henix Buiiding. 





i TOWNE MFG CO, 
STAMFORD CONN 
CHICAGO, PHILA.BOSTON 


JENKINS BROS.” VALVES. 
ES very valve tested and warranted, all parts interchangeable, 
WY othing but best Steam Metal used in the manufacture. 
Keyed Stuffing Box and Disc Removing Lock Nut 
I s used only in the Jenkins Bros.’ Valves. 

5 JA one are genuine unless stamped with “Trade Mark.” 

1 § bould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


SHAPERS, ENCINE LATHES & DRILLS. 


THE LODGE & DAVIS MACHINE TOOL CO., 
CINCINNATI, OHIO. 





















s .* 20 inch Upright Drills. 25 inch Back Geared, = 
E ® 24 ws z “ an 
& a 28, 32 and 40 inch Power Feed Drills. Md 
ae . 
& moa hin 
mos ne 
Sim ca 
ee i. na 
a an Fe) 
4 mi” . -.- 
> m 7” 
memo’ et, 
mez: er 
no mm = oe 
—) i a fa 
= #5 on 
Za = 
: +} rs 
* 
(See advertisement, page 15.) 
NEW YORK, PHILADELPHIA, BOSTON, CHICACO, 


115 Liberty Street. 19 North 7th St. 23 & 25 Purchase St. 68 & 70 South Canal St. 


GOULD & EBERHARDT, 


Near Market St. Depot, 
NEWARK, N. J. 


EBERHARDT’S 


PATENT 


DRILL PRESS. 





HEADQUARTERS IN NEW YORK CITY FOR 


STANDARD 


Milling Machines, 


UNIVERSAL PLAIN FOR 


LIGHT HEAVY WORK. 
All sizes ready for quick delivery. 


Machines shown in operation by the man’f’rs, 


E.E. GARVIN & C0., 


LAIGHT & CANAL STREETS, 


EBERHARDT'S 


Patent 


GEAR CUTTER. 


- Sie. I", 2", 36"’ 


no’’, GY’, 84 


For d2scription of the latest improvements in 
machinery and appliances for MILLING, SCREW 
THREAD CUTTING, BOILER PLATE PUNCHING and 


‘EXACT MEASUREMENTS, write to The Pratt & 


Whitney Co., Hartford, Conn., U.S. A., for the MACHI- 
NIST’S CATALOGUE. If interested in fast cutting 
tools for TURNING, THREADING AND DRILLING 
BRASS, ask for photographs of the HOWE FINISHING 
TOOL as applied to turret head machines. 


THE BILLINGS AND SPENCER CO., HARTFORD, CT., U. S. A 


MANUFACTURERS OF 


BILLINGS’ PATENT DOUBLE-ACTING 
RATCHET DRILL, 


For Morse Taper Shank Drills. 
Packer Ratchet Drills, 
“s Packer Boiler Ratchet Drills, 
on _ Packer Auger Ratchet Drills, 


a DROP FORGINGS 


Y Of Srery Description, of Bronze, Copper, Iron and Steel. 


BRASS WORKING MACHINERY. 














ern | 


wi) 



















(OA 
Wi | 


PLLA, ee 


if 
ou 





THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


‘MACHINE TOOLS. 
(p 


7 121m, & 16m, a 


Double Key 
Lathes, 
BpeedLathes, 
Slide Rests, 
Revolving 
Chucks for 
Globe Valves 


AOTTUITTTVIN ATTA TTYTETT 








S. A.|} 


BORING MILLS 
Radial Drills, Planers, Lathes, Heavy & Powe rful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St., 
NEW SHOPS, PLAINFIELD, N. J. 


N. Y. City. 





GEO. W. FIFIELD, 
MANUFACTURER OF 
FROM 16 to 48 IN. SWING. 
on application. 


Cuts, Photographs and Prices furnished }° 


Lowell, Mass., U. 





Gear Wheels and Gear Catting.—I make ¢ to 
order, or cut teeth on g blanks sent tome. Of all kinds. Of 
all sizes to six ft. dm. Small orders or large ones. Fine g or 
cheap g. Small cast g. Ready made brass ¢ by mail at low 
prices. Bevel g with perfect planed teeth. Hand Book on 
g, $1. Facilitics comp! ete. Terms reasonable. Send for cat 

GEo. B, GRANT, 66 Beverly St., Boston, ae 





J. M. ALLEN, PrestDenr. 

Wo. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, SEconp VICE-PRESIDENT. 
J.B. PIERCE, Secretary & TREASURER. 


MACHINE TOOLS. 





, Key-Seating Machines 
=> and 20 in. Drills 


A SPECIALTY, 
SEND FOR LIST OF 


New and Second-Hand 















or anvthin in Mdnchiists Toots THE 6. A. GRAY Co., 
Ww. P. DAVIS, 477-479-481 SYCAMORE STREET, 
eeataeunen | CINCINNATI, OHIO. 
38. PRATT & LETCHWORTH, 
PROPRIETORS 


BUFFALO STEEL FOUNDRY, 


TheHendey Machine fl FTOOLS 
IRON 











RASS 
BRKING MA 


INGTO 
HIME as CONN: N 
Seno For Our CATALOGUE 


27" x27" x8! 








PLANER. 








Manufacturer 





.M.CARPENTER Bo rriiiiiiiiiiil 
PAWTUCKET.R.I. 








Send for Illustrated Catalogue. NEW YORK CITY. 


- ~ 
GEAR AND RACK CUTTING TO ORDER, | 


APS & DIE 


























